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wtr-tpnr 'rfrennr tfitm 

ItST) j 
wftrq'TTi 

^ ftFfr, s i99i 

(^tfbrmr cftci tffcpit) 

m.TH.ft. 724(w)-—mlVm tY) Tftn^T wfafjt'W, 1958 
(i958 vr 44 ) aft anr 332 utt -doitra ( 2 ) cm qnrttffqft 
ttFtto Ttw (srraHT n?n) flm, 1991 'ft srm m 

% -rwrrct $ 5 tT<i II, «rr 3, 3 >m (i), Prr. 21-9-91 % <ps 5 
2213 ^ 23 03 TT tNTl 'tf^H warm 4?t 

trfbtj^r 5#ti trr.an.ft. 407 (*r), flRfa 11 fatten:, 1991 
* aRin?. irFiftR vt ir£ nt fSRt? 4 <itPt< 5 ft ait 
wrfinnf if ‘4^1 ttMjm i- 1 1 ^1 1 'f'i'i i cirrus if srFmrF *Ft HTffar 

% 44HTRT faff <Ft narfET tit tptlfa % vfFH UTTfei aftr pm 
vrtir ocr 3 r i 

sftr siaPE 3 <kt vrw Trim 3 sii^t, 1991 q:t 

ipr it 744*9 4 TTRT *R[ *tr, 

sfH 49f% 7Ti smS'T S wqfef aft? gum 

men Fff fr £, 


trip m m wfbfiwq # *rra 332 8ft Train ( 5 ) 

am 4 58 SHI SPtltl sif'fcRf 'FTJRt'I >FHt $9 sfh nfanp <TW 
Tfwfo (8rmr*i *sp) Punt, 1974 ^ iq-fOwT w ^sYrr ^niT 
tptfmr ftRftrfar ftm sRirt 

fiR4 

1. 4tn, siH*r sf|7 pt,ij - 

(1 ) fwjt 44 TlfCrRI HR rl^TR 4t4 qf74i?4 (4ITOR1 

) pRTf, 1991 J I 

(2) 9 ’RTS 3 af(?R jt^iTR qfy -TiTHr spt tr^ri ffq | 

( 3 ) at4 41 ; fq; 59 fa 4 iff 4 afn^Ti *9 it anrri stiim 

■5 ft, fitRfsilijn 8Tt "Ti'Jft'T>- 

( c f) u«ft urrfftq Ttn, 

('?) 3imfrq Ift^f % BfafriRi f4Rf?lfi5Il 5IR efra : 

( 1 ) 814 t3H# $TR*I % Prar 9R4 41 Wt 41 Tfl’a % 
Ti54 s^hr ^ ii ^isii^h ?ii4r qriri ssrupir 

(ii) 314 4 mv^\ it 7R «rna * Prut wr 4r toh if 

S44I T.Tit g 15J7R, -q,-VF| ^ 4144 P^rt Jf g, 4JR ^ 

ft4Ji fr.4t inf 9>1 n ^ Hff 5I4 ^fr whi % fonfr 4i 

FTTH H" 41 r 4H0 % Tl^q s^R ^, (rT ij y q q-^'f q-^ 
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qftFg qtgq qi gwr qftfftffft f fttf TFrqt sri qrc £7 ft 
fftuq 5 ft»PT fra ft, qnn f ftft qgq qt wi wi in f 
TTJq sftftq qnrr if grqr oet 

2 . qffq['TT 0 ;'.--Snfq 4 Trt H TW 4 F ft WlkllR Tpqqt 
Ttqfara q ft,-- 

(i) "gftfqqq" % gfqib qiftqq fta qFfttp ’trftrftra^r. 

1958 ( 1 !)SR FT 44 ) 

(a) “m*tm ft"!’ it tctfqfci g$ ijFiq fpr £ fira Ft 

fra taft, qfaqrFq) m frsft % ftf iftir hr (wf f 

wt sft)T 5 TR qfftftr, qff I, ffqit ftqiT ^ftur ^rsfl^ qft 

ft W'li 1 ft ra r T*ra gft ft gqft, ^ 

( 3 ) "ftsq q?4TF” E qffth wm gaferF, -trRra grFR % 

% sfk ftiqi fra, qfTFtra g?jftft[TF, ftrf ftro fi^ it 

KFftrq 'fra ggstF itt gq qsq TrJarat ft gftqftra 3 , 

( 4 ) “tot” it qfqiiq eittf ft gffcr T«nq fragro iw 
fflpr ftrnft it gff»ra H ftr fftft 3 tqt 41 ftft ftr fftra 
f. 

(5) ‘arg^F 1 ’ E 'qpqih fit TTffrfr fj ft 55ft srftjft >|f) 

qf«TTft F FftTlT gfftqq % 

(g) "irifVra Fft jf qpqfti ftrt tot i fugf faq-g 3 % 
fttftt gfPwi ttrw qqq qqrir'qq (fftfir) % are, ftf tehtf*, 

gnqqq fqq T4T FT ft 

(7) "nrraTRf” if qft TOT, WIT, qf, Tlf, ft, glFTf, Wop, 

frat ^ 4 «n 31ft git aftqg gftqfftt | ft *mft FiftEF 

wftfi if wnrrw W ft 

(s) “mraqq fftq fqftj” it gfqfti wqqw 'hettf fgr 
(ftt j ff«TT aft q ifft f EjTT ^SS- -qqTft % faf TT ^3 IJFTF 
%qr li srft »tE ^ 

( 9 ) “q^T^r” ^ »-tFitJt jf Fnrqf it q^TM qqijTr 

( 10 ) ‘ftuTTRtrr^f fti” if srftqra, ^qff Tnqft q 
qfwrsff % fruit qftTfra wnqjwf)- yft |, 

(11) "*jqt" it infqqra ^qf) q ftftftR: qwtsff 

% qra wr qin | 1 

(12) “Sq?" ir qFq^f ^ Jrt £ ftqw qqrin 3041 Tqft 

qijTftt if firruftR % wrjqq J, 

(13) "ot" it sTfiror ftRftii qrr qraq RtTT | raf ^qft 
q^jpfr H fafqfe'R Tmiwf % q^Tq- 

3 . JTRTSftq: 

( 1 ) gift ijn iqrtrtM ^f ftf qqnq wr% % ftq qramw: 

TW ijftdTtqa 430^44 fTO)T TTTRifT 'Tift STOTTq TTryfflRX % 

snrrff ft Hjqqq ftqi rat gf i 

(2) ftqt qfi'T liST q qtF tyrariq th qgrfffra w 
ftirt Tiorm grft iff Bfra ftqpi mqrwf f fft % wry 
irartq'ipr qftnF,q tr 3011; | 

(3) qng % qi 5 sftg: qFtd TOff q qjfr 1^41 iTRTPT- 
q'TS, qtrdfad qrq ftrr wfq I 

(4) rat[t qTq qtftF.ff, ftfirq iqt q, q?q q.qqt ^qq 
tot q, ftfqq-qrrri^ f qftwT 4 q iwttt % t^ira fraT^ it 
qqfjqt RqtfqO ft qjrg gafwF ft qqfte f wqqR sgiq wt 
qrrat q^t ^ qqr^’qq ft wr t f i 
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4 . qqr Tqrfiraq TROT?:— 

( 1 ) w ftqq % 3^94 srqfiin qEqqTq, atrftTT qtq qftq^q 
(qn fi?T) ftqq, 1979 f Fttq ji f qqqrT qqqsq wtrFq?q' 
^tqwfr qq mtrrfti ifiq, 

( 2 ) qft ijrtrt w 4?p wft qrf q‘ra % nSR RTfFqTq 
% qftTTflur ft qqf qijfr tttt if qfq ^tfr 1 tut qq^ft f 
spqn; fqfrftra grTTrar wnqtdTit % tttw irwq-qr^iff qtt K’Trq 
W gt; ipq q qtq fq^ftFqq ftqrqf -Ft qft ^tft Fiftf, 4'«Tr, 

(f) ijttrnq % iWRRiir % sjFra ftq j 2 0 it 
qfSF 4|f i?pT, qara ft Tjqq qsrSTF, TETT ^'T'l F^ftql q Aqt 
ft4TTt fqqTTR gFETTI FT 54TT qfltt Ttft qT^WF gqff, 
ft Fq STFTq fft ft qqTTti FT TtFtt ^ I 

(u) urcejqq tttrt «rrfq?q qra^w q 3?qftd fang 10 it 
ftt qq tqfnF Rtift'q fttut if iT'nq qpm; q«TT ft qff ft 
fTftqf f qtM qfqroiq 3T4T FT ipqq ff°T ft*rr 40 (Wl 

w^rm-ftw ( ) 1 tjqif ft ft p44q ^t 4F aftra f sfft 
#3 mT WqfKI^d ^?T, qR4 ft *t»ft qFWftl q 0.07 5 iftTR 
qftqq it wr qff ?>ti, 4 »tt 

(q) ?ff if rfr f <jw qqr-r ft tmft % qR, qrfftF 
qq.qq frytq fqTT 0. 30 jfRT it TOT q^f ?)qt, 

( 3 ) tpq qfitq qqq q-pjEf q*n |qit q^Tffi if ftftr 

ttrqqTtii if fiwqq ft gq ffqFrqt i 5 qqr t S t qtnt 
% gq^'off qq qrrRtq f fttf q;qi ftfi qftqrEra 

■aratr? ?f; 

qnqff : 

( 1 ) gqftqq ( 2 ) % wfqMt'ftttq ft <jft ^trft ?t, n«rr 

( 2 ) OTTEq httw RTTfirar ijfftFr if fqqrw qftrftq ?!, 

(4) qR"i f qrd qirrr qq ^ftftrq Fim ft qqr q sRttq 
FT% it q^ qft, 3tffqq T?4T 1 

s. Tpqtrtq ft Frarry : 

( 1 ) srTfnftq q^at fwt % ft". <ftF isretw FtTF it qj3 
qfiF qft f qrrw ft qfmw ft q^fe f wqqrc, qTmftrt 
hitf qq^tiff it qnjq Ftinfirra q^ft qr-yr 4 fftrq 3 f gqffqq 
( 2 ) if faftftr Ftrfftq FtfuI f qdqiqqft fft ftwqm 
ftaftra TOftt q?ift q'Tqr gf gq qft 515 grft Fft qtt 
HTfetFnjT 5ftqr f qtq stftn, jjrtiw fitot TqrPw FfttFr f 
gtftftra wtftrq EiFft ft stqqtgg fqqfwq fru q^qr ^ 1 

( 2 ) TOT nra FI qnq.T fqqq 10 f F(ft4 qr’tt ftqr qqr 
qrfaqRT-agigf q»44 FT 41 * ft jqFqqu ( 1 ) f snrift fgTfg , 

BTftFT^-TTF'i' % qTF 3ft4 WET qnF-TOifq'F 1 ff4FT FI 
st'-ft FT,f ftqr ftti raifft- i 

o Fwrtt q»T qfqr 

( 1) f gg: TTFFi TFT: qFcr ftft $■ 5TFR f Fft if 
iqijtsq ftqtqq fftt ^Fqq f ft q gqsraq ftp sqft nTfto., 

ft FT 4f lyrgFT-RTHfTT f qFrFT ^FTF TOTF ft FF F? 
ipTFI TTFFF iJR Twq % Fgq 3 r ftq tfY.T qipif ft ftftq 
qri i Eft ffqiqq ^qft qq^ft f gqftft f qqqp, giFFy 
f-ii rjfjfqiTt qftq qFqfqg ftq grftt I 

(2) ftft qFfg F5T q qft ftf ftTtrag ETt FFfT TTFIFt 
qqr I ft UW4 RTHTOT f qf?TFg qqtq ft Fq F^ ft qtt, 

(f) ftft qEqqft ¥F fet q¥F ^ ¥F 4F fftrafttr q|qt, gqr 
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(iff) f37% ST773 9 5T99 93^93 % 99979 II A 9fa3 ft 

m f-vm 97979 % $ 997 3 % 9 T 7 % 7 ft i% %n 53 faftf79 

9773% <37 71973 <7999% 53% jfftt 9 993r5 % <ft #' f%9T3 
53T7 % 3% : % wt %99T97 % F7T9 73: fafa\ '(^t % 939T7 
i if fffftr ftftr srrr 9f9< F ft9 ntfrc 9f5347f99 %7 5t 937 % 

t ' 

( 3 ) wKTfr: 9f79 39 9 9 ft (997437 97351 793 gt 
5% 9£, 1JT9I77 74Z, 1 3 79 3 31T7 39 33 9%3399 9%7Tf 33 

i/s 3r 973 793 <Jri7fft tcs % 9 %# 93 394 % fa 9<% ?tp faftfft 

TiprT 1 535 ift3T 77 ‘PT ?rf9970T-9!37rt 3% 3%%i9 377 % f9% 

ft9T srm g 3% %3%9 fgr ft9TJf7 4 % ftrft 9959-9351333 
i r c 5 Sr 39 & 39 u. e 9ft7 *37 if%% i 

(4) 39 % %<fff *%7 f^prf T% ifflffnft 9f75 9l7% Wl 
7 *n 9 f 97 3% 77^ 37% 5 r% 3F53 ft% 7 f sm w^s) 993 

973 57, iffftTft'ftTTtftT % 9ft59 3J3m-39T9% 3% 59 1 f%7 r 
33 9553 $ i 

7575 

( 1) 59 53 ft 57 f799% 3 99917 iffRllft 3717177 % 

7f539 ST3T9 9979% 37 E<T17 7gV Wt TjrrTTT, 77 7*7 ft<% 53 
993'. 5f75 <Pff 9, 9%3 iffUTTft-'JW 9955 7%<fT 9%T 395 3737 
1430 08 'flfcr 7IT 93 337r fa TFT 7397 9191 9ft 9f9 ¥7 % 
9%79, 5ft 3ft3 ft%7r x"t\ 3i%9r s%7 f5f93% wFj 339 aftTg, 
3jT7 JTrarTr-TO iff srf%339 9%4 t£ 5r 1 / 1 63f 539 9f 1.2 
tfteT, xt9 m '<fr ^Fert fa, ^Wr 1 

( 2 ) Trrtrr^ 7fr7 7t? ^r tr^cr 3 F 77 wro vt 73r^f ’crwjTf 
% srjwr TI if 7f»ra f^fsr irrr wrtw srer^ arninr *mT 

7>F J1TOT37 OT 3Tf7nr if 7fTT7 “^fw" qT ‘%fw” 5TO 4 7f«T7 
f'frtrr ^rq.TT i 

8 . stTOinjr: 

7 ft ST777 7r ^7 3Tff iff 7t 377 % W77T7 III if 

7f%7, n7r7-Wf^7 TfTTftRT 7X?t 3T77 ?77T 7f E7PT 77T 

5TT7T Tlf^l I ^if 7777f 7?t 7f77f7I 771% 7T% ft7T7%f 7% 

7T7«%, 7^%! % fl^rnr I % TTrof % ?>ff i 

9. 3R77 ®7737f% : 

f% 7 % 7 TT^ 77 T 7 T% % %f 7 % ¥«P 37 T 7 , 77 74 T % 77 if 
■flfTO ffpiJ 7T 337% t, 77T 'tnj777-«T7nf'tTTSJ% 7f77f%7 77% 
3037, fT7% 3717% % <jmr7%t 7% 77Tf'-47 7T 77%37 «7T7T TJjr 
7IT7T *3 1 fx 1 { | 

10 . 7rftf777T 7%7r : 

( 1) %7nftr f%777 13 % OT%ftr33 | 733% f%7r7. 7%f %f 
VT7%0T 7'FT 7T 7177%7 7%7 % 7f%T77 ^ 7>f f%3T 77 % 
fWT HFJ. ft% S, ^ 7ft733 <1331377 3T7 ^f 7T7r 7TT733r 737 7^ 
f% <J33 333% % <373 7%T 7% TTfWW 7%8r 737% 7 f%73 773 ?%l 

( 2 ) 3% 73fW77T-33%3J % 3337 3ft% fa[, H73 <13333733 

7377 37nft*7 7f%lT3 %3 ?>% %f, 

(T) ff%T% WfJ%f 7% 33%ST3t% % W3333R f%f%33 %f 53I<T3% 
S%7 3T»% WTfffTf <T>% % ftrrr JJ357 J3%fif373 B'37T Jl^TT'fftn %3 
533733 %, 33733 

(<J) 3T37 f %7 %%% % TtMt< 337 fl7q %t%f 'Ti %3% >7*35 % 
33373 TJTjfo 3%7%^tT3 37 ^ 7333 , 1974 % TfSiTR VI %7 33%e(f33% % 
3387337 ^3ni 3333773 % rftT ^37 73^3 7% 73743T3 J37i fl7J%ffw %3 


53773% f%e s f33 E^33 7W 97 93573 7$T | 9T ^73933 >T9ift49 773 
7779337 5373 9'7f%fT3, 739537 5373 f93373 53337733 I 

( 3 ; 33 ft '-73ftJ4; 703 - sfa <3 993 <53433 ; 9'flT773 7Trf<T9 9f7Tr9;r 
% 9P59 % W95% 9r 9it7%7fr '33399 % S39T43 ^9 <9397 3n%5 Tf 
3lt I %t 377 97533 9T3 ?ir% 7f f^TTf <T*IT '*33^ % 533^935 '*% 
T3%JT%333 ft9T 53973 ^r%37f I 

( l) 99F997753 9%<!T, <J3«3397 7T377T 77nF!379 9f%r<FT 3793 

7753 9t35m 9% <7=7 JTft %3S 97 733 39 % 33^9 | 

(s) 3 r 7 c %!9 9%5 % 799953 %9r ? 9 % rj^ q-r jJ fqjqq 
7333J 5 %% iff %f7 f% 79 97 9rf%937<9- 5r%a3 1T99TO 3 iff % %73 9%33 
97 3171373 39 93 3S% ’9931 ^IF^r 39 33 far 9t5 33 39757, 
9773-353 97 3%S33 %3 33fe 37 3? f9l%I9T 3% 37 ^97 f3 

9337, 9737ft73 3Tf7n 997<9r if' 13 f39%f 3f 7394937% 93 37J9933 
3733 I 

11. 3TW93 '9T79 73rf939 9%99Wf 99r 7353Wf 33 33%f33 : 

( 1 ) 9793 %% 339 3r 75(%3, 33757 33 3f%39f, fs39 97 

913 <3171173 Wr3T 3133 % <3973173 9379 7 J 9Tf9?9 9feT3T 999 

395 9993131 3f 977 5rf%9r 97^5 379r>- 

(3) 73179 9 %f33ftn%33 3% 9%9 3 f%9 % 9^,73 9>9 % 
JTfaflftf 7*703 % f%7r579 793 ftJT%3ET9T 773.% f3979 3% 3795 9% 

531777%, 

( 33 ) WTTf 9<% 3997 3 f%<9 % 9fir9r 33 9fl[<9 fl-R7337% 
93 9lftrft53 35% F9393 33 3795 iff 5ff3<% %f9% Wf3337 

9 9'99%3%9r7nr 373 3793 Wf7*T9 fj I 

( 2 ) 5R%3 395 37 7913%, 39737 9r 3f93%, 955 3f33T% 
5T7r 733fsT9 5%33T% 599 9f7333 97^3 3%TT 9rf3 3993339 37703 
73rftr5 3f733T 33 33531 9151 59T«I3r 3T 939193 % 9 f : '.f 93 I 

12. Sf7ft337W-3%<5 33 f%%93: 

( 1) 39 939 99'773 99 915 % 9395 % 31% ft ftff'l 

377593 995 3f <9T73Tf3 737707 73Tf35T 9f7533 537 993 975331% 

53 f399f 9% 73%ST3Wf 3r WJT1733 3793 g 59 %, ^73373 EI97W 

73ff379 9f753T 9% 939tft9 37 ?9 9t5 % %T% 5Tffs3370f 9%<9 
577% 37 713% |i 

13. 5%9I5 9'35% % fatr 33%93 917W .5999713 ; 

( 1 ) 53793 9T7’%9 9%5 5*33 9R%39 fT5 3 9f%f799 %93 

7f<9 933, ft9 97 % f%99 5%% g, %9 93 9fs33 579997 9T 

3T*j; <?3«rT7333' 7f5?79 ft7TT5T%f % ?9 33T7 %f3%15 f%93 53193 
5Tft 579 373 % f37% 99 9333T9-T939t97 % 9579 33 J%%T5 
ft9T 91 33% I f%9 939 3 %39 f393 10 % 9■549 93^379- 
57%I 9rfr 373 f%93 39T g, 9? f373%f<a5 9f99%f % 9«%3, 

9ft <9377173 3T 9T7of 37 33333 g :— 

( 3 ) <79337339 3%J359 S7373 93 35T ^oft 9F75 99T 90T9: 

3T3T3f99 ?%9 I 

(<ff) 9703 %r ftffr »fr f9ftft r 3 599793 % fm, 9 <ji% 9753 

% f%7% 3% 919 9 9%5 S J % srfft 3ft 97 ^33 9$f f39T 

31%r- 

( l) 30T5. 3T9T3f55 9779% 91 33ST% 9 <933173 fZ, W9%%9 
% 3941931^3377 2 J7f539 53333 5153 g 7%7 %% 3r79% 9*'f 
3«% 9% 73%t fffftfJmff % <%9 % TO % 539 12° % 3ft 9< 
f9797f95 f% 53393 g, 5f9 ft ?3 9I73T 9f 347% 3% sff%5 3 7TT9 
333ft 30° 7f 39 g I 
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(ii) ww: nfm ITT ETTnPt a ijaa Ultlim 1®S 

uNr (i) % anmrT warn ijaar nwtr jttt wronra; irq 

srfasr affHT q"T £Tna^ ITT ftwrf'TTT f'ttt | I ^T usd ITT HTT4rf Jf 

irfe uroim-nt®, urorm naan & nrfnafrn ft afk nn% snT 
unarm nrfrirv atr ut ttjtt *u ^ afr^ si-tr afna wt’Itt tut 
srniTT ftnrtft 3 mrf, arnjstf tftnmf in wrnrnrt ws jttt fnwTfcm 
nrmt a, uianm ifr uft 4 it i. 22 aVr ir am nfr^ifr sfR nr 
nmr ?a nann fanTfnn aft faff ns amrf 1.52 ater ?t am 
f>ft atr ur?rt uraim % ttjt ^ % nnr Turfm nfus 

ciferinf TT fTTOF-T 'flflTT sftT TT am nfUS TUtTT wntfacT § I 

ttit MOTinf a smS f'rtft )_ funT atu an trann am it am 

1.22 ntTT «ftT fn^T <TT 25 falft % at# Tuft UT?T fjR% 

sfnr 'A ^<t «rftr*r a wfaar an tirnfVsT nr nn% tfrur jja? 
nnamnft tot ft# f lirniv antm ufnmPTn Anr $, n n*r 
annu^'t % aw s° % ana nt fawm ft nm $ 1 «n 
are % sjn'fnn % faa nfn winintt at# mrnr an ft nr n 
arrarm ^ qr. 3 % nipRrmWrei: nt fftfajr aran 1 

(n) armr a; Tin ■aril r^R arm a turn aww ftrft | 1 
ftra# anftanr aft nr# arit aim wremrmt an farm ftar $, 
an# mu unarm arm wrfnw ’jfcren *ft frit & att # atut 
ft fnmfdluu sttt arjurfaa ftrft 5 :— 

(1) an#tn qtn % ftnj jjuu uswu am, 

( 2 ) nTTtftn ntu % nfafnm mn q'm ^ faq rtt 5tt % 
numm jttt, srff qtn-'RfmRir 'nan Tmfmn ti 

(n) ^tt nrrfir?a qfrnnT 3' n RrrftnT nfann ft>T ftrnrr 
ijn (if) n fnrr ift trfrwn srrarfTn t wt niRr sr^r 
^nft wnwriTlf n wrntnT fit ftmt % ftrq # >srr^ arrrft nrwrfnin 
<itt «ft n?im f>n 1 

(2) sttw ^tt q>n ftra% <mr fmnr 10 ^ traifa arFt 
Phil 1 tti ^ 1 T H1 iTTfsrfRW- strij nft nqftmr (1) 

iriwr % wdtir nrr urtnnn nran fir unprftr nr riwr ^ 1 
fftn ftr:— 

(qr) tr*fr nfi-n wf n ^ntra tut fwnrn nimt m ft 
aft ^tr nrft iwf fit n^"t nmi au 'n^r ft nt nr ftqrr 
wmTWf % fPTT t£t WtT Tt W TUT % 4 W, W ftt wfJTU?nT 
Vrari ^farTtim 1/8 *rt nm nT 2.4 iftnT, ?nn ?r ut nftiu 
ft, nr: fwtra Tfit 1 nqfKmq ^ntt Trjq^r % wanTn II 
«tr nniTTT nfnRnr nrnT, Pmn itt n m nnu iftu %nr ^ut 
fitwan % n pftuTT ut nuft 

(u) nfm uwt ut ntT nrn m^r mft Prnn #5 rfn ntr 
nnrTwf ira mf nn n nrfwn rfit 1 

(if) unm: nfm uwf 4 n*fr umm-'TO au ut nmf'fm 
ftrtr anrrrf wtn ^rrtt nnnnr % wn'rrnT II % nrjnTT nfftm 
fan untn 1 

(q) ff^n TTWiftmuT u frun, safr n 3ft% nw TtiTfi 
ait TR(f2f ^ nm ufuft %i^t 3iunl 0 . 3 nter otut farntuftm 
ifijr jttt qfTufun ffft, ?ttT aft ’•ft nfeu ft, imr:— 


L B Vd ( 0.25 B —0 . 6 45 / Vd. B) 
S F X A X 0.00875 


EXTRAORDINARY [Part II—S ? c. 3 ( 1 )] 

aTfftr 

L^qif ■raft aft ifqraf #stt^ 

B=nmnn nfer Wtfrf 
SF=itt®t ijipr 

Vd=amr arnrj^fr% nnnriT 1 % 4tt (t) ( 1 ) ^trjmT 
'Tfnrfna tftnn frfan- - irfirt, 

A = f»TT*rm 

14. nrrra: funt »ft sirfipr jrt farmt % fanft «ft' 
™ tt unrirm n UTnr m nnur nrunn UTnT, urann nfriT 
% WHiar *pt Ttun % ftrcr dt urn ardt ndt tf r f T qf, rmT 
nfm nna TrmiiTfnitf aft fromr nrnt arTTpft xtix nf nfferftm 
Tt urt 332 aft nqgrTT (1) rmr (2) ^nnita warm ftun 

qfdt nnifirt 

(^%TT ffrmT 4, 6, b) 

ufiun —smjaff an qfiarra 

n^yRTn i--adrqn fTPmff an tnain tdr wr wnfira 
ait afTaTtaTn aiarf aft fafe : 

(n) nwrnr 

(ar ) aftur uurr'a arr ajn art^ arer atat n wtTT % 
RTRtnr n ■Tram afnuu narq-Tnijif afrafna uTn % fair ^ 
+?aHT aft ampfr, far : 

(r) t;n fnant ^ f-mn 3 % w^ttr naryfaa, "nfm arsft" 
it rntt afuftiTT— ysf % 4 H 1 rra; fTfifn Tfrft | irPr 

% nr«r wmftr 30 ° ^ am ftcft $ 1 nf fTfan aftatar— 

Tmtnr fWt % aftn tnfn wtan nfut fntnfdfun tju jttt 
afrarfun aft orrat — 

Vd=Vd I.+ 0 . 75 (d— 600 ) Mt 

aratar, 

Vd = faift a aftnn fTfan - nfTii 
Vd 1 = fncnfarfun ariifr 1 <|r wnaTr arnar fTfan- af tt( 
d -- frprft a armfinp a*T afarf 
Vd = fmft aft firm if loofnat ¥r am n^tamr arr^nri 

nrraft 1 

fwn Rttt nr fwr ataa % arar wra; fdan-afTTS 


afraftar aar ut \it 

Vd 

aiTT 

fatft 

0.5 

570 

1 . 0 

530 

] . 5 

500 

2.0 

480 

2 . 5 

450 

3.0 

440 

3 . 5 

430 

4 .0 

430 

4 . 5 

430 

5.0 

430 



nra nr trarw: TOTm^tr 
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S . 5 

450 

6.0 

470 

6. S 

490 

7.0 

520 

7. S 

550 

8.0 

590 


rrirnr i qr fctqfatri 

8.0 mr' it irfan nr % fan mnn ftfnr n^rrl 
vd srfh i. o jtitt |tr ir & «u fan a o fan'r % rmrr 
ftfanfi: arfftJfirra nr Tim or i 

nip fiq^rrar qwft it*t in fairiT aftk faqrc farr to ft; 
srfa itafaT ftn'T nftwma nfan w spfar fere 

vifT^Fr TT^ ^TTTTT ^^4 , 

(1) arat faw qm nr ;wnr fsmmT fanr fan tmr ?r 
OT^rr | *rgt faqr? sir ft; Tn«TTrr«r nr frfawt trftarmti 
nq 'iptf on anm nr qfanfaa nr an rrnrft ft, rr«rr 

(2) «n[t faftTsfarT tnTr, faqrs tW tot ht Taft; farm it 
a nnnr ft *5t mi ft; fftqtT arr % wnr m qra fir 
ftfftqirr nftsTTfa nq oix nr rfaT'r nr qfanfan fit 
an tmtrr ft i 

( 3 ) ar^rfmrre; arr % mo fatftr afara in ft n$t uffarr 

in ft. nfa nr stir ftr mrn affair fTfnr-rnjnt faro 
fan rmr nr trir *r*rrrf sffa Tfora in qfr 3far$ % 
xfar % *rr«t man frffta nr srofa nr qfanfaa 

nr anpoft 1 , 


(ii) r-r ffafaf n Pm 3% sfarnr art rtfra nsr Piffa 
oftr ft aftr sc^t Mffnr % nrn nfantni—i®s nr nrnftt 
3 o rj it nr ft n?r *rrrw % stt nfinr % rna orm 
Y® nr srrqfa 30° ftWr ft 1 

(iii) nffa fan; srn if am j*rn nw fsmrs' hittw % amr 

ntft faijn fafnr ft; nfifans 1 so fafar amra qjfrrft nr 
fan sno fftfat nr ftrir ft afr fans winro % q<fa ffafa 
nnr nr ni« 4 —n«nrrr (ntfipt) n nfa n jfaf afr 

nr nfa ftr gmrm yn (tii nr aft? ninr arfar ft 1 

(>j) "afnn: nfnr n^Tt n sntrra qm—qfnnq n faq 
nrngiT nr n?qar nr <r^ ft, t-nrni famw w srafftr n 
nonrq 4 it nrrkr nrr ft 1 

(n) faqq'r ft: faqn 4ft: jqfann (2)it fao rjrr TTlfaw 
fanftt nr staqran Twtft ft: ^r (ftfafa nmfa) q’m 

ft: otNiw qfanwa nmiKTa: w ntrnn qr snenfan 
ftti fn “nfan n«r if nftm nr nrr n'jn wTr, 
mr ft: nnrnTfarffa ns tt "nfm n<sff ftr w^r ft; 
nnw nf S’Yo.P’ f^nfa qr nfam trnr«n fafftain 
ft: srqm tt sij rn toft ft: fan anj'r *pr niam nrfain 
nr^ ft ngr ffroTf^fan n n^mr 'nriirvr ft: woain- - 

raqtofaT ft: ntm nfam rro■ r t— ni nor if qfa it urou i w 
qir ft; n'.r'wr FTHfat ft: srfann q-oiftr nr srfajfa 
nroi nwwn ftlm :— 

fa ^nTn--nnjoT= 1. oox nfanf a nnnw nnrn 
nffft tnrr farfanf n fanr 'fafar nsr wfnr m vht ^syit 
itfixi t«tr wqrtn nr ^TW-^om fr fn^fari tt nra ?ini i 



Booting arm curve ^nnrrm nrcrm mratar ft: rror 

. arnra-n^T nn afr nfarnso ^ar 

straight line AB ftr?T n irarnfanffta nr air rmrfT 


angle of beet due to^rem wrmfar %nirw nnrq nfa 
grain ship 
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Pfaffa 1 TT fa^HTI : 

(l) 3!?f, 

shhri wthpr % qrrr’TT ufar* ’cmrm^Drefm sw* 

hr»t x faRnft* 

ft 4 0 *= 0 . 8 +ft 

vrcqrnw=’?raT , sr rjItt wif sir*** *ir 
fairor=>?>?, %#n, HTOrf 5 t=t n*ir surifa w 

(2) ftfftft «ptl ft’s, T* flftwisfi % ftftTJH % fa* ftt 

ftftlftft : 

ftfaftrfaft to* % f«r^ fair faw nfar ft ftr 
srrfa tfronr ftwi Tuft* fafa $ srfa fftfar i 2° m\ 
4 u° ftm ft ftqq: ft’s «fr *rfa*N?t| i 

(a) "ftnra -qfrq tot 1 ' if, *n«ror qrat ft asfasR sum far 
ft afar.* q«nr, frorfafari jwr ft fafafafft fafa 

«r> ' 

anft \ ■■— 

?<* SJSH-Hlftif = l. rjXftfapfaS ^Wft--irfar 

( 5 ) TCsff (q) wr (fa) if farfsnr srfafaft ft far? 

tmm to it 3 -qrafr tot fafafa ftfaftR ftr an ftTOt f 1 
SPJ*I«T II :— 'frlfaftTO ft fa?!* tsnftflft fiRTIR SjftTTft—StlTO 

(n) tTTRtMT 

(m) i*rcrm <j«s fan ftisrfaTO, fimniffa to $ ftur it 
tfqaRr faftftfa ftfta'fan ^ a«n a* ftur ft 5*1 serf ft ftr 
hr toA ftffar, qRwitfr TOrift—wraft ftt krt 
fTTtr Fwi arnrr ^if?? i 


(a) uurm wrfatR % iprOT ufanr sttort ijwh— srrqft, 
Tmrw ft aro far it far* aft fan toA ft fftfiraift 
ft STRIR faR fafaft ftftfa* faWftf ft faftWPTWT 
tfWT | I 

(n) wnfat ft «n* qfaumfr unm <j«h;, srfaar ft 15" <r 

ftTfcTO fftqx 3 fttr*r 1 

(a) fftftr uniifa fttrofa mw ft mi faffta fafafro 
fafftr fan* ft qfaftw* ft gfftiHffaf ft swift 
qftft waft! TOTO*wfa mfa ftt gft* inr *rf?rr 1 

(ft) srriffas faR mfaft fjfftiiftt ft 5tft 

fttfaft 1 

(*) ft** r iRjft ftftif qr aftn*; »r*«q—smiftr nfa 
ftfa ftifaft 1 

(ft!) ftfftftlTftlft : 

ffaftfafiiF! 'IftTfti ft ft? ftieftftT ftr ftt | fft fftftr to >pt 
ftiyif gspift—ursi'ft farfanfiaft ftsff ft fti*ft-«fftft qfa- 
ftlftt ftr^WR SIR fftftl ftlftl 11 

(ft) fftftis - sirf ft ftift *«ir ftfa 

(1) ftfft fftftr ftw ft it qr ufafti ft > ® , 4 fftftts 5 R S fftftft 
ftTRft fftftt ft! ftftM I ftt ftft fan* SRl ft fttft ft 
ftnff ft ffrtr ^Errftft fafaft ftr ftiro^ fan: jr! ft ftrft 
iTOT fa^ ft «rri? ftftr ftr® fti jfr fti srfttft ftft faftftft* 
ftv an nftftr | 1 

(2) ftP'ftf, > 5 T«rr?r—RirftfrR ft ftr* ftr** faffta— Hfaftft 
ftrft wsif* 2 ft OTftn **r | :— 



jr^JI "TTZfF 


•TTffa 2 ftC fm 

(1) qfft <rr ft ir ft ftiftar **1 wfam* fftfan 

AS ft ftfift* fftfftr ft siRfafti afaqiH wfa 
ABxVa ft to | m wfafaw win qiift 
qq ‘ftf .ft fafft, ftl ftsfftft ftr*r ftTTTftT 1 


(2) qfa ftTOftfaft fsunar* iTT fftifat ftfaftii 5ft aqfai.q 
(2) ft Ufa (V) ft UftftT^ TOPTT ftftl 

ft? D ft! E faraft ftfan ft?rfa SIR gft ft 0 . 6 ftfa'C 

ftlft nfti q^'Fi 1 

(w) fans sfaf ft ftfti ftftft ftift-ftift qrffag ftiRmr wiftfaft 
ftftiftftfaftffaft'srfaijft wiffn 3ftrwifffa 4ft’RrfaTiftT$r 1 





*TRrT ^iT \M4fl * 


7 


['TFT XI— <TW 3(i)] 




STT^Ot 3 


iTTipfci 3 TO fTORff 

( 1 ) AB B TO F$T if “TT^T plfflF tftrFF % FfafTTO 
(toito, ft Pttr sr if affair FrPm ftotf wt 
afafTO i?T FTO I 


( 2 ) CD E ffTw PfpFt ffctTO % trfafrTO forro, 

3ft 3TF tIVT f affair pCTRiSTfaTO FT afafTT fa THRU I 


iso OtMf. ?t ^7 fjq-rz 



3^*77 -vr&r 


W?rfa 4 


WT^fa 4 to: faroft 


(?) tt^T? TO ftTTpFT F*T 


(1) irfa ^feft tm ?; j 3 ft vr Pmf % Pm e % 
toPfft (2) $ 5 f* (») SRI tow srt^ *r£ | wt 
m{ H wwi J ?r*f fatfar wTcrr tftt fa % tot if 
to o. o *fr fa% tfr fsFJti ifaiff i 

(2) AB ft Ffafaro ftfro-^grro, Pm sir P to Pft% 
TR<f-wa vt afaffat fan froif it w affair fafTO 
s 3 a m | ftrR'nr mp $jjfar rjt fa^fait % rrm tot 

JTRT tTOTI SR W7S1F (TOfTO) % TO fa TOT 

3 ?fa <far | | 

(3) Tfa fattT ER 3 FTTR WfTO fa? TO TO TOF fafn 

faat If It TO TOFF WtFFtfa fa FTORT fJTTO—atTGPJf 
TfapfaFT TOF f JlfaaR %PfF 9 fa?, TO ft TO $FBTO 
'tWt fTOiTTO $ I 


faTOfafafl TOiafi if ftfal WTTOR % TO FpTTO VI urofa 

fron VTtfll, fat <P$ff % FTORT TO it Tlffa farr Ffa TO vfaFT 

froi TOT ft 

(V) fsFT TOTfaT TOffa FIT hm 

(i) TOft tT %fat% #FI fafa*lT $FT TO TO*ffaT f TO-flTF 

II (B) if if ™ % fart 11 

(ii) J^tfr if % ?ft%-pRFTf sfK ft fafRW $ f*7F TOT7*ET 

ftfaflfafa'fiF, FF frfat WFPF ft fatR SR 

TOT % FFfa TtfaFTF FTTVT, PfrPt^IF TTVR ft 

sfaffa trim fan ffrtt, 

WTSt TOTT if fTOR SR FT TOT JR7F 

TOTT tftt Pf?F iv f fTF 3 TfT aftr af'ffro i 







[wit JI-->3Pnr 3 ( 1 )] 

W^TPI IV: OT: wffer TO it nrfliR WTTfRflnftT SJTOT- 

wie^4 

(If) ItW 

to Apt totr 77 jjr r jR, ts fwtr % Apr 7 % tpjwr 
ffefes njff % fft tt? tttt wiRTf fir rotor % ttc tottw 

tr mApt % tto 1 5 faff t t f. 1 
(=sr) urn Rffw feriTO 

fli TO fewA aryiR TfRfflUWf i' Afe, TpjfTO- flfJfnR TOT 
Tlfl | eft t?t TOrf fro tt Aft Atttto, wmrrr ofei % tot 
fernf-RRAR 7ft rfeft A; Arc Twnfr Tfewt fftftr ft, ts to if 
(AwRpfrc fAvrRR % wr nft ttrAr TOri; faeR ft fAwTro 
affe TOft TRR fevTITO wr T Ft -onfe *P 4 t^t ^t w^r jfnft 
Jr Sr 7 ft ftr wfiro ?t TOir 2/7 sf wrr tot tr sw *trrf ft 
tttir tpA TOffer 1 

w, ftftn-R feftr vfr n^r TftRer-wRW % Afei tot tt *tpi 
7f£t ftsT fefTft 3rrfe TO 7T iff 'Vfes TO” TO*Tf “sfw(T tTlfijT 
to" star fr 1 

^Tft TPJTOft / 

(AfeTCAPR G, 7 TOT r) 
tpjwpt 1 —fiwrw TP»rr Rff toM 

(w) TTPTPT 
(77) TORS (fft*W^) 

wraro TfesiTwf Jr ttjgt tpA sttot; wxfr tttot ft jftft wtr 
rjror sto tot fttfc w tor fet ?>fr fef to TOtro ft fro* 

TWftvrVTO feff fef UTT TOff 5> | 5TTOS ftf TRTfep TfeTfftfeT 
fAWf, ITT TOJTJ^fV if STtft 'TTOTTT fftfaffer flRlftf ft W^TTR (ftft I 
tottw ”j; srt ftiffter tow stMt toVt ftt ott wit £ 

7ft TO TOTT nfftqci ftt TTTeft ^ fir *f*TO R ^TWTTT ftt fftinT, 
WTSftfT TOTt 7T TOTT % W^TO* ffeter tft, TOT fir TOftf TO4, 
totot nP/ftr ft strr topw 7ft ttpM ir ijyir 5> 1 

( >j) i.i4*M<r srfiwr 

to ATf TrrfVr frorrof nff f*rrrwf f’f Tfwfrr?r TRit tojt 
fiTT^firfew TOfirrft, sfrow TPffRTT fVc; -m 'rof^rr, 5r*rf»r 
TOTOT Tfr OT TOTOT (Tff) * 'ftmt (t) TOT (5T) if Iff TTf 
TTRfrof 77 SpffT ff 71 TOT )fT I ITOT- fTTHril % %!! 

.2(100 f^TTT srffr 7+ 

WTOTT finTTOf % fii R 

.iso fwr 7fir M 

(7) TOTTOTlff 

pr TOR % fTOTTOT % ftnr rpTO qT fTTR 7> 3TffffTOT 7^7 

TTr(7fft7 TTTTTff T7 5Pff7 f^RTT TTT TO7T $ TWff fir "37$ TtfTO 
>]7tWf 77 3fr*T TOT7 7WT 77T I 

(7) IJW 

( 1) TO TO fir 777-ftrff 7?f W7i TI felt tf TPT7 ffffe % 
Ttri ir TTT77 3MH®7 T^f TRTTf 77ffe r 77 TOT TT^TT 777 % 
7?^7r fat % 77R Tff TfTlf 7 S fluff Tf 77 ^flff I Tfi 777 
TfW 77 TfiTff 7 feTT 7T7 fff Tfltf 3?rff ijuff qT tv 77T 777 
TO T7 <77(71 -rmiTT I 

3182 01 / 91—2 
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(2) flprff 77 ir flTJTOT MD.^H ir 77T 7T7 Tfl fTf 7R 
TOIRlflif ifi flrflT7 TRi ir fecr ?7 TOR tA ^77777 TOTTK7 
Tnf srPTjfr fe jrflnrff Vi TOrfro tto, ^7 ir Tfer 

7 ?> I 

(a) to wfr TTfer fiTTur^ rA ttto tor trA tr tow 

7T Tffpr TTfTOTO TO7 71^17, 7Rr f 77 7F 7 (tA ^ TfTOfTO 
fi77r -JTfTOr fe 7771 % fjR, JR7 7Rfl7i ? I TRtfe Tfe 
T^ffpfr 73R ?f fe TTfeR 7TO7f iff 7f7T 77f7 7 Rif 77 7RT 
?ff TTTRff if TO7- -fiRt 77 777*7 7(7571 Rf7r A 7iW 
WfTWr TO7 7777 if 7*f( 7T S7R TR 7Tf7f 7rflf7 | 

(V) TfipR 7T 7?T TO, 777 7f 477 7fTO7 7777, if 
777: fe?! if AtAr \ fero A (7? flr(rrar 7 ir ttAtt wR tor 
77 A wfe fluff TOT TTfR-TfRR TRf 77R J ‘ TOffeT ^ tff fflff 
7TO ifff ir 7l7ferf 77 TTTTkT, ffTTif TO-7T7fe 7T7T TTTCRTT ( 
(=7) ITtfiTO feiiTR7 

T^T TTOiTO 7(TO fr ’jff 7iTClf TO faRki 7^t SfA eft 
fltr fefffTIT VtT 177: TO7 C7 TOT7 ffliflif 7T ffe TfRi fe 
>7 (JTt 77T fe? fefef 7W f f77ITO ?t7 \ ff 7R7T ft ^ 

Tirof to firoffer 75 : r £ i 
(vt) iffr wfe if *rffer fiwrTO 

(7T) WRflfet iff 

(i) T V R fl fft iff T^r Tfftrf so fferff ir to rnff iffifr iAt 
7 WTTTfW 71 Tfera TffT TrfTf 7R1TO fjf 7ft 3W 6TRT WTTfflfTT 

T|i I 

(ii) fef-*r« Tferft ir Rtfeofe ffff fer wfiiTro TORfer- 
ferqfe, frofflifeei ^flff:- - 

frrrf wftnrro TORfiR- fenyfe 

50 Arff 2.5ffTO 

Goflrfr a.oflTR 

70 fluff 3.5jffrr: 

Rofloir 'COTfeT 

Ifflt IJTfiT 7 Pro TffeT77t TT*T*7 ff (ft WfflfrtR TOOrfeT fepTfe, 
feRTf if % W<pm^TTefr fflft I 

(iii) Tfef FTRftrft tW ir flfe 7 5 flnff ^TOrorfe feTrf 
% iirif *f ^rfeer xpf i 

(nr) TOTTRifr 

7TO5 Ar TfferfeR 7*7 TTRTft ft fflflR ffTTlTOf lA 7T7«(f 
to tott^tR i 7 (tt) i wife’s TWHtffft ir*t iff wpM 

ir tjto ftAr i 

( 7 ) 777 

(i) ifef sffT. 7 wTfl.er fesiorit fer wriffeT Trfet fe ffef 
5T7TO TOTH TO if 7 TT Tfen^7-7T7fe, fTOTfllfilS ir JRT ®TOT 
feTT nrrtfrr 

W =» a x W 

Tffe, 

W=Tflfl s if Tfro&T—TTTfe a + TOTt fe T8T 

T.^fer A stTto flRf[flr rrflT fem flRe^flfTrRfer-TTTfeWl Atr 
feffer 77 JRT RTn —<TTTfe Tf TO 7ft fefTr, 


Wl^_4..8(bl— 1 . 2 ) Tflfr*. 5rfHTfflR 


WRf! TTf TO*R 1 WTTFJRW 
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[Pam II—Sec. 3(i>] 


■ b i TOfaj b $sTOrr- r , wnTObn fTOrjfa % TOr uf 
TO srraw faf ft bfa TO arm fa ftz iw % faTOTO fbb % 
TOn TO %ft vr arffanw rt gfaT i ^srpt mr 2.4 TOst b 
or TOfr ft HT awn: OTifa *TTq^rr. qffafbrr fairr ttttoti fa 

"nTfafa vft 2.4 >fRT S ft i 

(ii) unn-gwi % wfHfa. sRTrr-gfaf ft wh^TO mW 
TO 12.5% oti wrft fbsfffa far ft1 nfif hiitTO 
w nTOn fanr wi jfr m gfa hr b nw farffar wiTOr wTO 
sfa TO *prm ft ffa wbfipr wiTOTO if phi* TOr st^ft Rifat 

w^w faturTO ft- $r nHTijm'ff if <rfa wit utr ijfb ft 1 

3 TO fbfab if rrtfa gw iffy ^TOfTOr ^wtt tt ktrt Iwt rhi 

'rrfjpr trrfa fb?fa wwffar h ftfi 

(iii) gw % hot ^ffa far rfar yf'fr fa RTfaifr ft ft 
TO tPimfim ffayffat, 3 H wwrnr ft: fa fa) % it fa (ii) 
if faffaw wffaw Ort far ir wftpr ?r. jrf 1 

fa) «jTO 

(i) stiff ttp; ft-ri) qtt sfafa fart wi ft wi to mp 
(j«r?r TOm TOr 5- fifa to i^fTO ir <*n ft -sritrifr 

wr wnff TOt-TOott ftrtrifaijTO TOTOHnij ft <fr^ ft <tt»* sfw 

% TOTO *fa# if »t(ff *mtTO 1 

(ii) (far gg TOrTO (iii) ott (iv) ft: gro»eff ftrfaTOr wz 

T^TO in Rimr wmrr ffarfbfTOr ijrTO-- 

ffr •iirrfTOfa if wrwim faft«fa ^?iwncfafaif 


nr *mr 



fafaror 3 TO 

I 50 X 100 

1 40 

o TO b WTT ttitj 

150 X |50 

1 (35 

s TO b wffa hTO 



5 TO ff TRHT HTTf^ 

150 X 150 

iao 

e TO b wfwiT ifar 



fi TO b TOTT T»I^ 

200 X 1 50 

100 


7 TO b wffa gift 

7 TO if 3 TO HVfT 200 X 1,70 200 

s TO g TOTOr far 

8 TO ir wfap 200 X 150 215 

7 ifm. HT HfHTT Sfjff sjfirqt ^R|f % S 1 .T(T-T HEH H TOI^f: if 
M ft~m iff TfroA i 

(iii) tth gflfnf % jih fiTfair ff~, i !f‘. if TTfii^ fa« Hfoi 
ft ft ftkft v wrifii if H-jHinHoK if ofarOH fair rift 
Hrfaf i 

(iv) to! wfw % oth toi~Tk to fcft if 3ffsri: nr 
pT % to tot (ii) nr wooit 'Afa'i ttoft Rfr toI 

HHii 7ifar nrfar trj ifafi ft ftHT if #%3T % npr fa«ff ft 
«far to -is ftfar b fabo? Oiff Aht Hiffro i 

(T) bn 

niff ifat jOt vTrfar frorW ft ’ttoh hhth 'r».=r bf farf 

far TO Vfafa faoT OTTOT % ftY % ^fWr: OTTO Wft b'OT 
TTOTf Ttfa TOfatT sffa ff Srfa fffa HTOT®f 'TTf ifa fa-f HTIfT 
TOO ^RTW 1TI RTOO TO HIHTO5 faafffa fast TOOT 

TOffcf fa fa fao fa*fWf ifa TTTT TO Hlfa 5T3TH TO TO 
fr, b soo fftti/ft 1 totototr tot b vttTt?t kt i fa h tot 
wi'< TOfar TOfafar wit, g*fa wtot-htt if ifa far^'T’S b wfsrT 
TOf fffar i 

(i) TOTOT «pTT Tot faTOr faOTTO 

(w>) HfTjIfa PTOTTAHT 

fTOrrmr ft fab TOro brof or fa TO *f wrr faRfjfar:-- 


MTO) 

2 

3 

l. 5 

8 50 

90 0 

z. 0 

1 »90 

1 503 

2 . 5 

1 085 

2160 

3 . 0 

2615 

284 5 

3 . 5 

3400 

3700 

4 . 0 

4270 

46.3 5 

4 . 5 

53 1 0 

5645 

5.0 

6225 

623 5 

6 , 0 

8470 

9100 


mvft i 

B (m) 

4 

5 

6 

io io 

1225 

1 500 

1710 

1 985 

3 f 95 

24 30 

2740 

30 9 0 

3 1 SO 

3500 

3885 

4080 

4510 

4985 

sassy 

5620 

I 8190 

6200 

6825 

7 5 0 5 

7390 

8125 

8930 

10035 ,. 

1 1025 

12 100 


7 

8 

10 

1770 

2060 

3645 

3805 

. 3 930 

:i 59 o 

3433 

800 

4 535 

4270 

4670 

5480 

5155 

5950 

6040 

676 5 

7 355 

8 55 5 

8185 

8893 

10 3 2 5 

9730 

10*60 

1 2 2 4 0 

13175 

1 1385 

I 6 5 3 5 
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[Wf j(i)] awar : mczrw 


Ti4t 

2 


A 

5 

6 

7 

8 

I 0 

7 0 

1 IOOU 

11895 

13030 

14310 

15700 

17090 

18350 

21440 

8. 0 

1J825 

14950 

16375 

17670 

1970 

21480 

23290 

26930 

4. U 

1 6940 

19320 

20070 

22045 

24195 

26345 

28570 

33070 

in. 0 

20345 

2200S 

24115 

26495 

29090 

31685 

34 3 70 

39300 


h-firwra ’b't aat a maim t: iffetf it 3i*Tf, 

H ^ m'w urora tt ifr^ct n fEFrnr 

Kut U % m Hprf tf 'fir>? tr trfWTTsrHTTrr 'fw in afipfavr *Rr t*F^ 'amM i 


fjwp’fT:-- 

1 jTWr»Trtfart f\ftw twi (jit/•st) $ Tf^Jia ttY %■ firo i fisarstRnflET^tarf, o. o o o a^a ifir orestarta ^-.tt j^pfi jt i it ffV i 

2 w fwt finrnsR tfr rm* tt farranF- tp aft i *frr tt aw ft at *arf 4, w fim«BTTT m n*n r T ^ ^ „- f 

unijifr i wr fraWr #' af wS, fironra V w# af ftrVtrft aa sft mwift i 

(!j) ww»»« fcarem .. 

fannm *■ sfir wr -art tt four ft nrr faro ?ptt :-- 


TlT*ft— 2 

L (*) 


h*ft 

2=fV 

34r 

A 

5 

6 

7 

8 

10 

12 

14 

16 

1. 5 

670 

090 

730 

780 

835 

890 

935 

1000 

1040 

1050 

10 50 

-2. 0 

1040 

1100 

1170 

1245 

1325 

1400 

1470 

1 575 

1 640 

1660 

1600 

2. 5 

1460 

1565 

1675 

1780 

1880 

1980 

2075 

2 210 

2285 

2305 

2305 

3. 0 

1925 

2065 

2205 

2340 

2 170 

2500 

2695 

264 5 

29 2 5 

2930 

2950 

3. 5 

2525. 

2.7 10 

2885 

3060 

3220 

3365 

3495 

3675 

3775 

3805 

.38 0 5 

4. 0 

3 185 

3415 

3460 

3850 

4040 

4220 

4370 

4590 

4705 

4740 

4745 

4. 5 

3915 

4185 

4450 

4700 

49 24 

5135 

5 315 

5575 

5715 

5760 

.5760 

5. 0 

4700 

5020 

5 3 30 

5620 

5 98 5 

6130 

0300 

0615 

6810 

6860 

68 6 5 

8 . 0 

6440 

6865 

7270 

705S 

8010 

8330 

8615 

9020 

9240 

9310 

93l 5 

7.0 

8390 

8930 

9455 

9945 

10405 

10775 

11185 

11710 

11990 

12083 

12090 

8.0 

10 5 5 5 

112 30 

11885 

13 500 

13075 

135 50 

14055 

14715 

15070 

15185 

15195 

0.0 

12940 

13760 

1 4560 

15315 

16025 

16820 

17230 

18040 

18475 

18620 

11030 

10.0 

15535 

16520 

17480 

18385 

19245 

20025 

20700 

21810 

22205 

22375 

22390 


hwfinrranifi atft ft worn aftifteTitf gUnt 

B=a«iw «T«ITff »T ftteff 4 WHH«J—f"TFTK h Bt B Y OT TFit 4 filT YffT TmWTOtTsnjTTit I 


bti af^ww airr firatfan fitw 

fi’-'fiit : 

i smfraflrrf aft ftrirnr*rmff (sa/v) tfafftaa nft%fftit lfarar sfrr fttemtaii o.oooa w afa as? *wi| ftaiw anr wafti 

2. ^51 faftt fa'ntsR aft utTw ar firm sk tw <pft i ftrca ar aw ?ft aft aft 3ftrrf ft-a an firm in at sto 4 <amm 
w w aft-wit 1 swr fftaftraf 4 af afint finrm ft wt 4 ft ftritofft tar m m armt 1 

(a) KTTt an asafai—farm: 

iynjan aiTfirift 1 aar 2 4 t«t?tt aar fawaa 4 srftr wrt 4art $tt tr, irfir aromar ft at, jitt# % aw aa-Yrfr fVafica wit 
srr amt $ 1 $rft fipafir 4 fftftr ssatm irara %, tw ft itttt wi fira 4 ftm ar sffirfipsn sttt tt nfififarn Tt 7 : tpttt fW 1 
vtK ssafm wtt? tt 3 « «rrr Ttr^fira ?tt wt ^ ttfirariT 4 wi fitw ■f'li.} 1 ta% Tatraii Tta ; ft 4 anwr III n IV 4 fin' 
w 1 1 
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*TRiifr III 

(T-?; wk -trifco —fwrsR 




35TT $ 3P!"ft for? <R HTW 

aWwi, tfV *tr % afwuH Y ft 

R *WT >fft »r$ ft 1 






Opt) 






Vf (*) 

2 

3 

4 . 

5 

6 

7 

.8 

10 

1. 5 

4 2. 3 

45. 1 

45. 9 

46. 2 

46, 2 

46. 2 

46. 2 

46,2 

2. 0 

44. 8 

16.7 

47. 6 

47. 8 

47. 8 

47,3 

47. 8 

47. 8 

2. 5 

45. 4 

47.6 

48.6 

Us, 8 

■ 48. 8 

4 4. K 

48. 8 

48. S 

3. 0 

46. 0 

48. 3 

49. 2 

49.4 

49. 4 

49.4 

49. 4 

49. 4 

3. S 

46. 5 

48. 8 

49. 7 

49. 8 

49. 8 

49.8 

49. 8 

49. 8 

4. 0 

47.0 

49. 1 

49.9 

50. 1 

50. 1 

50. 1 

50. 1 

50. 1 

4. 5 

47.4 

49. 4 

50. 1 

50, 4 

50. I 

50, 1 

50. I 

50. 1 

5.0 

47. 7 

49.4 

50. 1 

50. 2 

50. 2 

50. 2 

50. 2 

50. 2 

8.0 

47 9 

49, 5 

50. 1 

50. 2 

50. 2 

so .:: 

50. 2 

50. 2 

7.0 

47.9 

49. 5 

50. 1 

50. 2 

50. 2 

50. 2 

50. 2 

5 0.2 

8. 0 

47.9 

49. 5 

50. 1 

50.2 

50. 2 

50. 2 

50. 2 

50. 2 

9.0 

47. 9 

49. 5 

50. 1 

50. 2 

SO. 2 

50.2 

*0. 2 

50. 2 

10. 0 

47.9 

49.5 

50. 1 

50. 2 

50. 2 

50. 2 

50. 2 

50. 2 


41 — kw WrwT^r *FT *? fVWR R'T ifrt tfY % Rl'Tf % f?TR RDfo Tr '*TF OT^WTSTTWR ffuRT rn j[flr^jpT 

sttt f^THtfkr fin? i 


mrofr IV 

tnp w Yt ^nkft *pprkr fWsrc tw * srrft ftr> f ww srfwPwr srr vrrr % sfimtr Y ft # »Tfcf ft *rf $ 

(Rnrft I) 


utt trw ( 4 V) 

(*V) 


1 

2 

3 

4 

5 

6 

7 

8 

10 

12 

M 

1 6 

1.5 

37. 3 

38. 7 

39, 7 

40.6 

41.4 

42. 1 

42,6 

43, 6 

44. 3 

44.8 

45. 0 

2 

39. 6 

40. 6 

41. 4 

42. 1 

42. 7 

43. 1 

43. 6 

44.3 

44, 7 

45 0 

43. 2 

2. 5 

41. 0 

41. 8 

42. 5 

43. 0 

43. 5 

43, 8 

44.2 

44. 7 

45. 0 

45. 2 

45. 2 

3 

42. 1 

42. 8 

43. 3 

43. 8 

44. 2 

44. 5 

44. 7 

45. 0 

45. 2 

45. 3 

45.3 

3.5 

42. 9 

43. 5 

43. 9 

44. 3 

44.6 

44. 8 

45. 0 

45. 2 

45. .! 

45. 3 

45.3 

4 

43. S 

44. 0 

44. 4 

44, 7 

44. 9 

45. 0 

43.2 

45. 4 

45. 4 

45. 5 

45. 5 

B 

43. 9 

44. 3 

44. 6 

44. 8 

43. 0 

45, 2 

45. 3 

45, 5 

45. 5 

45, 5 

45.8 

0 

44. 2 

44. 5 

44. 8 

45, 0 

>15. 2 

45. 3 

45. 4 

46,6, 

45.6 

45.6 

45.0 

7 

44. 3 

44. 6 

44. 9 

45. 1 

. 4,5.3 

45. 4 

45. 5 

45, 0 

45.6 

45. 6 

45. e 

8 

44. 3 

44.6 

44. 9 

45. 1 

45. 3 

45, 4 

45. 5 

45,6 

45. 6 

45. 6 

4 5. (3 

9 

44. 3 

44. 6 

44. 9 

45. 1 

45.3 

45.4 

45. S 

45. 6 

45.6 

45. 6 

45. 6 

10 

44. 3 

44. 6 

44. 9 

45. 1 

45. 3 

46.4 

45. 5 

45. 6 

45, 6 " 

45. 6 

45.0 


TpT —«fW> 1T4TRT VT TlVOf 

-k*?TTT 









tp* rt % w«r wfi v Rfirf’wf— hr, 

qTRKJTW^^TTT ffw Plfm 57 wfjtfvpT 5RT ffsffcr fFT 'STT^Y I 



«rm in ww: kwuitV 
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[wr 3(i)] 

iHf 3?*rftR KTO *IT 'iOH V WI RTfoVt Vr ttijM, fRft 


7ft ffR R HTTlf^r TlfR WfilRPT VTTT V WWR R 'rfi'PfR 
Vr HIT RraT ^ I 4 All W WTr $ :- 

spj$«4 fRTi3R: 

ufr 4 r nftm hr. 

TflT’jfV I % tPptU '■oM’JW JTT Til"' H 50 Hf^THTTr 

Tpyfr R wFottpt HR. 

HrRn I V ir^rnr tthto rt hr w 55 nffoR 
wiprw fawnra: 

ufpt tit wfaRpr ••in. 

TTIlifr II V WrjTTR rj'T'fKf fTT 'HP. 'PI 45 HfiTW=t 
flltfr tp wftftRTH HR. 

ni 7 ,if. IT V wjtir mro 5 H htv m ru> irfaura 
-T^T HrMT III TI«rr IV JRT PmfvT HR'T % TrETTfR-ftRlmr 
«pt enm rs'4 jtt i (rtf^pr stttcs nfo? ift rftCTf Prafftn *ft n i Rfor 
§, W> fanfMT 4, 


unfar, 

if=fowl ft nti Vi ftRrf, 

rrmil'll V, Vf4«r far^fir *r<rtn 'init V ftr5 nurr ft fSr, 
Q™r=>fVnw Vr mV r, mem »m ftfcRf 4 rr’H, 
q-laffRofr l !wr II sto wjcqtr srftr iRrifj t=r«7rrf four Jr qn 

^n7,«*'dR'4 V arsnfur faRm r 5Tif«nr ifp rt<p, Heft hr or 
>pi ssitap-fftRft itp nw whtj twitipr, vkm form nm 
rjt. nyt wu mr ftm i . o % rir hihi nirtHr i pr*RTVl--I^T^3T 
% faft, 

WIT =" 10 + 0.06 (50-WR) 

HHfo, 

HR WRt ftRI HTTP ffWftnT $ VI TTTRir III HI IV ft 5ft 
(v) <rfr ni SV 

•jjff HI Wf % WRTPT *ft RTTT %affi.T ftrer anqrf 
ftraft 4rmt («p) iwi (w) Vr nRoft I rwfir ir aijfqw hip, 
ftnn-HRf % R-fRrl ir Hfftnr n $f i 

(t) wfm 

nn "nfnr w” V gvnr-ni^rl VI mi n~»ft # fan nirri in 
mfr«r fVnr Vrm S; ni rrfnr: VI srft ir f t n* ntfi?i rsnVr 

'HRif fi m r r n iTrf 5>fr t 

9.1 nler tTH trFnr--^¥TV n# V>IT V fW JTf 1.2 

«flr»: ir' mr iT^r ^Kr i 

18.3 ifter nr pnir wftiv rrfVn VWrV VVr V far; 
i . 8 ifm: I ^Y-fV i 


o. i ifYiT mi i8.3 nVr: V Vw l?r V^fr VHrS' 

'ftn V fVv ninT tt mjrrf, VnVsrt itn iPwiVn 
Vr wrfr i 

nifiR tt Vt4 (^r), urtfrw rpwm sitr fiw jr VI 
ntfir ^r 'iprt^ Ittr <m4 niif nr wyTTVi (Vr^nrf) nr farm 
fim srVT krt fafirn frur i •?r 4 iir tti'tr wt IVtr str, 
awiPi nfin Vrrf nr , j«tiircn' in ijhV ijon nr: 
prRr rsr vx nVir <r fVn OTrnT nVr rnspn ni^nwi nnr 
fVne jr Bpit, nfir t^Fi mm fwm w ?>, V vniw 
^rfj,4n utot fVqr rnqiiT i 

( 13 ) 4Vp wpr 

«m»P nfnt niVi nr ot^ri wYtt jrt rRnr V fnwr 
i n ? iftP ^nm % wr m niin fw nr rriRr m.-Jf fm 

(nr) ij«n n#wr, nrot tor sttt r4Rn4 mwfr jri 
rrfiR pnwfiii ifr nf rrmifr Vr nfi sir.fn. «r?r n^r 
rfr •Rn-npRi 274 Poor V pr mfr gYn"r Vrr fsinV jfri nt 
nraV V rjfnrr rmnr 3 toki UTin; mv'4 1 

(®r) m^ys («p) V Punr Vvn if ^wr rrJwir 
«trtt rrwRjm ?4rnre rmnff nnmii nr wrff | ftreVT 
5 # 1 ^- Vr JT-irnmn«q- 137 four V 'mm?) nfo rrfrRfopr- 
fVfoirn'PR ir 'rfnf'r'T Vr nf $t, Vfo if Prifor wIir V 
wr rrftpr ir rrfair 2 . 4 4fot ir tintm r ^<nr nVwp, nRn 
*rtr jri rVmrrf wrf 4111 ^fonr uit mx r{f 1 Sr vforff Vr 
foirfo nVf'V ^fiff nrfo 5 i4r m rfo VTr: nfrrr V *M <r sift 
nt rfo 1 v«r ir rt 25 ftnft nW f»mR nr rrnm ifoif 
150-300 Pnir Vr*fo Vr rpn r^w nrnrff, rSfw'fi V 

ot? iftt "ffw pdf nnrtf nrfo mrnfr V infa m nwrT Vr 

rW nr rfo foir rrfiR R ^ nfom U7?r % ttjt 
nrrr t 1 

(n) sIr V- 4fo <sTOPn mn nitpn VTt sff4 r rcforr 
fom mriiiT, r^j w r4r 4rt (w) V nVfiT rr^»rfft« 
rrnrtfr m nVfo fonr w ?fr ^funr am rrfiR: Vi Tftw 
1:7^ ^ i^ir rmrrfr V nrrrfrr ir imr uM r wfoffoir Ptitr 
mft m4t nrfoo: 1 

(n) nftt nfR nri ifon nu itri V firV tp ir nfonr 
mntfr Vf Vfo R rnfm fom w Ki rrf 4 rm R Pfon^ nr 
fonftr iTPi 4*r|r .i li^r 

(w) rffiR r iW, fr srpfr ir VnRfr k>tt nn myi 

wfi ffo% if nfr nforr % tM m tn?rf V rr^Pro 
rrTmnr Fffor m 4fo wm itjt itot ?r 1 

(») nfor wr V fo<np m«RVt r wn : 

nfo “nforr Rfr” V mt Vfo TmT^r ht win mfRr n Vt 
Vi f^ir wrwrVf Vr inffn ii’rV V fori jonttr *nnRir wV 
»rm W snm if iwir |V, Pptr wtotw w^ftfiitr Rr & P*ntr 
nt^ir 1 ?n Pnwf Purr 10 V «nff*r TnftnR°r sr^nff if, 
H«n rfosmi with nwn: sri wtruit rrmfr nf folk tt tfr 
rfoV Vmr 1 
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to>jtort fl tjtiTf: tors *wl xr towr : 

(to) ?jM tot TOfroro 

(?) "M* TOM Tttfi" TO ^WW-TORTOf ?T fawCT 
* ,fk^ to* Tfftro tot ^Itoto *t stotto Hptot tottot # toY tst* 
far* towt *r finrr tottotom 

(i) errow vr Tfrrot to* TOrotirfTOTO totot TOrorofTOro faror 

^nTm f? m towft -m xf ' to*r tSt ttz «pm, 

frowrnx tot trto TOnnft tin y*i totto'TT i 

(ii) ^mx.vn tot totot/tot frownr *n to *to i.s tot 

to? toIto 'tot-to Rjir i - - 

'(iii') 25 fro4lx i-so-300 firm tow w ? tot ??m 

*<|Y ?TO IFFR RTtItoTO f*rr TOTTOrf f? SJTfl 'CTT ^r^Stq: toYt 

Tnt toito tor r.tjV to tow tfnff tr xtro fw -rorr i f=TO^rrr *ro 

w to i'5o fipfY-xfli so Ml "S-?ra: sit? rfor'wY ?r Tfr 

FTOYh YTTOT HT TOTOTOT Y I TOW tY f TOUT'S 7? TO STW-fTOTl- 
ftTO T^TO tfR, BTOTOT OTTTTW 2-1 TORT TOWfHTO fjVlT I WTO WW 

wontl ?! swr tow *r«fl wwwj *(Y ftirr H\- tot toto* S 

W®T WfjTTO, WTTTO TOTTOK rj<M TOTW $ | 

(iv) ^totw mr T^nj (i9 wmr *rmrtr) fgijfro 
TOtm Tffro (so MYx i . 3 Ml tot to *r to 5 ui>o Mr 
«fro tir (tot ijto irorrf >tfl Wr tot Afro % M smYro 

fW TOT TOTOfTT i toPp M 32 Pnft 9ft TOS'P'ff 

fiwtr 5RT *% 5<? £T I TO TTO7T T^PriT TOT toM Mr TOT 
#r rfl 32 Ml TOiMf toft TO toot tot tottoto tpr to tow 
totjW to Ir f«Rr TOrof »rr 5rtfr«T fror orr TOm ^ tots fa snrow 
STOW fro TOTONgl I TOITOW T^fro to srtTO Ptot tot ?> 
Kr fsft TO TOOl ? fro TO Tl TOT M ItfTOM SffTO TO 
urMr I 'TO TOT TO TOW fron TOT TT1 H ftJI TOTif 

? M tot ir tot tot Mr Tfl wiftir f?q jjtM i 

(v) TtTTO ^"T 9RTt § TJW <Wm,M ? »T*T TOTflpHTt jffTfl 
(fjertR 'jts It totTOt 45o Mr M frrofMt flr^ tt totto? 
to It <tro f^ n M»r tt? wi <tt TO 25 f%T*fi % sJtot st 
^inj fiit(4 % grot T'l r T 5fTTT (PIT TO^TT 1 

(vi) ^frofr % tr TTfrows 2 . 4 TfrergYsr aftT M 
It M? ’YIto, sr? to MPw jfnn hYt tot ? totI m fmi 

ifM TO. 9f|TTt lr TOTT T^TIT I TO HR* TOT H *7 25 pTHTX 

153 Ml TO toYttott tot* $ftfr Tot -tot ?r ^Ti ■sYti' >t? 
prwTfrn T^rfl I 

(viij STOfl TOTT 5 lY TOTftr it fffTTO TO MM TOT ~H 
PrfKTOt frorr 'ftron tfR 'TOft totow TO, ts totM Mr 
'TOM I 

(TO) TTfK'TO'TT TOHWITT : 

TOft “st'W TTfTO 9!TO” TO -TWW ? TO 3TTTOTO TOTf^TR 

TOrf TO TOTO TO^TO toYto TO TOTPr fTOn TOT ^t, 9^T 
TOirlTO TJTORTWTO TO TJTO’TO tort «V 

TOTOtl I ^ll TO TOTTOt 4lTO Ep'^'tT 1 . 2 t(b % TOM 

^r-ft «I*R SH <R TW TO 2 5 Mr %■ arlcf % JTT^'itMsTT 

;^tl 100 Puff ?Wt I 'M TOW TOT TOSTfl TT Hi fsTTOT flpn 
TO HTOS t TOr^ f% 3^ TJTO Tll'!r<T, HRTl STTOT ffTTI TO f 

mt r it <1 i 
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(T) ?hr 4 f TOTOTO trtffti t> : rff f toti tototi f^‘ 

TOtl UTO1T TR *T ?!f Mt 3IITOTI I 

Mtt TOj^r 

(^PjTT Pttto 111) 

‘towth to't tt ??rfwr t%i *1 TOhw 

I- vf fowl % ft^TT 111 TO TT 2 TO uTOn TO tRo 
TOrfTOOT TOH 1 -?!! TOr fkfa jfR 3BPI RPTO WTftRT TfTO^; f ^t, 
TOTOTOT 7«TT JfiT-T PfErfTOftrq .RTTOf TO ^ { j jfr.fl Rlf^l 

2. ETTCRi ’fl|TT ^TTMfiT >Tf2W:( jf f.^f.-M h^y'Tj 

TfYTTTOrs ?kr : 

(to )‘ q'n to nr*r, umtTOlR tout, TOTOYtotut TOros, tttot toti 

^ ^ TOR, 5IW Mlrf, froTTOTOR, JKf STO TOTT ^Tff TOTTO TOR 
THT TOfTO 'T5 fWTTO T5TTTORT TORTO ^Tf'RTO ^TF, TO HiTTO 
to 'iwjtft r*r to f<wrr it nr i, 

. i’*) TOM ^,-| TOft'^PWlT IJC.T if),- i)R itiTTOTfrlTTO jfl =Tr 

T%TO TO TO-fTOR HI9T TOTT TOM ?l TORTt fTO'TTO TO,TOT »,f^T 
Mr TO *V TSff, TOFT, TOTR *^ff TOTOl WVlTO RTMT ?| iff TTOTT 
TOTOTT TOt 31, 

(TO) Mm, tfT'i' nfriT, TTOTTO-ff'-f, Ti'TjIV 5(Bf TOTOT IITO ifttltZ 

TO TO3TO TO M WTOiH TOTTOfl *T WTOtf! 3frc v-fTO STROK TO-TT 
'tropat tjtotto TOroif *r fRff-v, 

(to) wtbRt tort 'll -itot Pr^jf rIri *ti»f ?t fifTOrro Httois 
totit* vh: finmjutt TO <• , mr % ^ ff| ' 

TOT5R Off TOTT MTO«T3f>7 J,fFr fSf*\r»T TOTOT TOTOtoTO), fTOfTOPITOl TOTOT 
WTO TORTTTOl WliriTOf TO TO** TOR, 

(s') (l) TOlftRfT afk T»rtr tout,TO TO«fr ( 1 j Vtffaf iftr 

-»% TTTTTRT ?f £'TO ■ITTTfRTO TOR '>TO TOfTF ^ ' ff R 

TOR wafirc) (tjtfm Tow I Pit wt TOroff TO ftM 
to *5 wwn TO' sn«rift fTO totTOi htot Mtw m Tori rtrI to 
MM ^ TOr tottothtto: stoTO fTOrot fTOroTO TwmT 

*, HI? TOWf if $ TOlt TOT TOT TOlrof TjTO ^ #, 

(h) toft % m-totwtto 3*t to gf.f w* * ttotPtm tot wn 
fTOM TOTOtfT* M^it, JJ*, TOCI TOTOR TO M TO'I'- r TTO TOtjti SHTt 
*r TmliPT »fl toMM i 

3. fTOTTftrM TOTTH TOT TOTO? *TO1TO TOT 'TOTOTOTfT’T TORtjf'KJlj- 
fTOroWI, HTflrM TORTO RTTplTTO TOfw*T TO' -JT<T<3 ?TT TOlf^TO, 

(? ) 3fH TOR fTOrTTOTOTO TOTTOWTO ?T TOT<W TOT TOR Sllff f'T^TO 

totot nitypfr wrropRi' ft^ronTO, $%* w ttfo Am. Itototototo * 
fowKpfr toM toit SHftr i toito tot? w^w irti tosm 

TOR TORTO PRFPTTO ?*TO TOTTOf TOT TRT - to TOT TOTOTOTO TOTOtTOT TO 
TOW 9?i TOR Iwr ? fttSfcr, totsto >rm« % ttoxto % a^jrotfr 
TOR Ttltf^ I 

(w) toIw mr t<t»41V>p Mr \Wfo *ttot nrtw tt totMtost 
MtTO fTOTOp fTOWfRpn TTfiTOflM fc; 

(i) TOTSTC >TOT ? 37TT. TOijM XTT TT^K^ Wl 

wfr ^rrt:, 

l‘M 19 Eht Tift TO^Iaf wrorTfirr Tw sr fYxti, 

(iii) nm P *rtsif-M!T F, rwfa, 
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(rv) "fftr” V) i ftfti TPmfh'T wVf P** straw V ^ 

(vj fltpOT tirr (JhrsVr % m? (aWw tt) Vt wt it 
wre wVr iiffr mtw fir*Awwrit^rer t-tt t^rnm wott ft 
tV-t * 3 t«r ?n if? rnw frreifVr nts-r wn ft Tcrff% faF 
sraw far ftit % ma wr,x m in fRrr fm»r ot mthr firm 
m jft, t 7 . Pm srmtff 5 r tm srm^-n^i fitwr aftm ft? mn 4 
sfirfm*: firm wr n% i rffwT mff TWf ft wtoV 7 wwr 5ft 7 
ar-ff-^ Vf awtfiff % Opt ^ m wM? urns Ps* irtPir w> 
«p*rer ftv V fiw tun firm m 7 £ iffr finm yfire 2 
P Fttt mri & 1 

(it) (1) wif'TW ft finfa v’ftf mi vrref ^fr '•mm ttt 
ft* arwfar if iffr fwmt rrrfcf htt 7 fm viiffttK "<j?" 

V TrenTi wr nf * 1 fre-afarer m% vm if, ftm ^r<?% mi 
% TrtmVf % rfftffmr *rrer idTfi wr urnr firm to & 'JnWt 
fftrfrr ft vn ft <jff m-TTTTr -jnw wo# ww T.fifF 1 wf-Tn 
VWf T: Tufar tow w firr fanfw wrf ft- ttot d«m wrerwr 
wf 3jpft 'vrfr 7 '1ft 7 pm m 5 r ure, tti *ht 'jmr wrr *r- 
ftftmv vm*wr me f«w f^t % ^;tt firreirfe- ^ 
mfip 7 , Htflfi *rer mrtww TOreh to Trefinr "faffr ft 
wtPtw wt unfa (remfirr % wit 3 Pttoh rra tot fire 7 wr 
nV 1 12° W 40° V um ftVfti ft fir 7 firdw to 

tjmrra ftyr “fffis’T 1 rerrfirm % fi? ftr to «m,7 r «p^% 7^4 

nfruw irfmtTjTm wvr >?t fmr rz srr v, wrfy&r iffr 

;TO.«rTi?fi P ifwt iff wh twt srrm frO 1 sRfc w*rwr 

if ym mferp wnfr wfmffr, f^m arYr if? mrfr ^ frnmf 
^ ftfj^ ft 1 tkI mrftrm % ftrir-«PF % 'tfHsrfr ft vTjrnw, 
^ff ffigvr m Pm? jr* n?v "jp^TPT’frm mi irrw mrr mn ^ 
Tfft f%*ff Tiff T 7 WT^T: !|ff TfftP f rr ft^-T PlWTr mi 

Tffm f% fim Vrm -f* b'-ttt mri^r f%m m $ 1 tfmn *\ 
SRrnirf frr v*r (ftfar srO ft mi>T tp trrmff'n ww. ftifmr 
Vi untfr mt^x fV wrrPr^ V hfit ft sr 7 w <rr »ffm? 
T® mfrr 1 

(ri.) Tf f»i^ff ffr <is 3 »rt^ Pr ^Vt iTTnrfffl 

ftw. nn tp (fjfr 2) Pp*t wi 7 ifrm fVm >tr ms’ll % 1 
(iii) ififiTnir itf mvr am wtptt 'far vt or^f fttrt 
ftt PrrPn * Trie m^c if 7 ! fr % rmpptf fire«rmf Vr vrm 
ft freti "wpffl 1 wn” n’rfipi tth mm ’it m hitVitij firrm 1 
(V ) vrftv f’ftr wm ftm: fafft "T ft *rftf» «iVt mr, 
fireref wmrf mmrrsff w utr Vr %. ft fmx fj^TTtre: 

tjs-iw Pft Vi fkrfir, -fnrr wm-f Trerref refm V w^jrer 
murfir 7 taffP «w qiV <rr-. m mmn vs fftymr 1 
(r) w firmiTT 'Km- Vtr awrf-ax ftfaf V fim 
. sftrfrfm *i^it ^rm-fliaV V msm arret its frrrer ifr mpTT: 
mtt irvrm wkit wrenretf ft ffty mrfm iff 1 

4- sttV wrrref ft?, hwr wr jn>m urmuf am amt 
, wtwt ?tt war mem' % ttut «prVf ftt tot v fim mff 
mrir ffr ttr wmft iff wfijim nw mifireF ^fri t.( if 
irtN-fira ft: mwifi 1 “'ja’in rfm tt ij-tt 1.2 s, i_a. *wr 
1.»1 m< t'itf ufa fm tt mftT firm wv-v 1 src^f mw 
mrem, fifsfffirftrfi mfrfl n«rr %t> i amrrm m'rer Faifror 

ijfmTi ft ftTfmi Vt mum, 

mrfra -T? V 'iTT tit Vrar-r/rfm TiifT«afirffr 
reifi}, oft f?r wre V tk T?Vf Vr ts^wrwrfre i 

(») JTfH hixft.vs firmt r'.mOrPJT Tfimfiia ?i 

»tm <m, y?r mr «nw cm wwT tt «tfa»r firerre 


Wf tt thtto : TEttnrrer 

rfJi? TIJ?? VlT Tf awft for fit WWW-^f-X ftH \ IFJ JT*»rf 
TTT bti tt to % faF rr^f^T mr it Ttffffirr TrerT %^r 
Vtc§ I 

(it) w v fii n , ’urnim : p mrfftt. Wi^ff r.i 
Ttrrefw® fireTur, ^ am prfuTmr ^mr »re;0 

TiPJiif 1 

(u) "rrerrm Trermi k fTKir am mn anrrrmt 
Tl TOT 1 

( s ) -JR® otw V rep-ffrOn fffftfirr TTifref ttot 

(■HiiT) V Kfro TT TT *»1TW I 

s, miT Tim up’tFrrf'TP ^tovt ft nfc;*n 

Kim: 

(?) m 777 V mf ^jth V ffi'T r :« OTiifU nu tti^ 
aui ft -mm frPmi tt Trefum am ^ft 

■3TUf'T TrVtfi mfft-,; fa?’JT 1 

(«■) femfiruf % tt P rnrer fMfsff, frt# * 

^«tm-f iC( mTtr, f«T ijnr st am nif# : tt?i sm firmT 
wreOTf t tot ft'' firftr svrff ai sf 1 

(T) ra ftmfr t firem 4 V fl (?) % ^ 

tttot a ret «t',vc ^fff Tt Pmot 1 

ms f trrtrrre >t tffftn stfitT-r «flfs tIthot 
nfttftmt, t«sa Vt am 454 V rnfm ^ mhre, urn mfref 

Tt fifTOT I 

[qn t. tm/mr/i loii/j/wa-'^r. 1 ? ] 

T qwHWivit., wnt ttfire 



MINISTRY OF SURFACE TRANSPORT 
(Shipping Wing) 

NOTIFICATION 

New Delhi, the 5th December, 1991 
(Merchant Shipping) 

( ■ c r 724(E) —Whereas the draft of the Mer- 
C™f'shi P S (O-ri^ Of Gram) R* 1991 
was published as required by Sub-Section (5) o 
Section 332 of’ the Merchant Shipping Act 1958 
g o? 1958) at pages 2273 to 2303 of the Gazette 
of India Part n; Section 3. Sub-Section 0) dated 
the 21-9-91 under the notification of the Govern¬ 
ment of India in the Ministry of Surface Transport 
No GSR 541 dated the ltth September, 199 
inviting objections and Suggestions from all P«spn* 
likely to be affected thereby within a period of thuty 
dayfftSm the date of publication of the notificatmn 
in the Official Gazette, 

And whereas the said Gazette was made available 
to the public on the 3rd October, 1991. 

And whereas no objections and suggestions have 
been received from the public on the said draft , 

Now, therefore, in exercise of the powers conferred 
bv sub-section (5) of section 332, and section 458 
u( the said Act and in supersession of the Merchant 
Shipping (Carriage of Grain). Rules, 1974 except as 
respect things done or omitted to be done before such 
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supersession the Central Government hereW mates 
the following rules namely — 

1 Short title commencement and application.— 

(1) These Rules may be called the Merchant 

Shipping (Carriage of Grain) Rules, 1991. 

(2) They shall come into force on the date of 
their publication in the Official Gazette. 

(3) Unless expressly provided otherwise in these 

rules they shall apply to :— 

(a) all Indian ships ; 

(b) ships other than Indian ships— < 

(i) when they are loaded with grain at any 
port or place in Ihdia or within the 
territorial waters of India; or 

(11) when they enter any port or place in 
India or come within the territorial 
waters of India laden with grain:— 

Provided that they shall not apply to any such 
ship if it would not have been at any 
port or place in India or within the 
territorial waters thereof but for the 
stress of weather or any other circum¬ 
stances which could not have been pre¬ 
vented by the owner or the master. 

2. Definitions.—Tn these rules, unless the context 
otherwise requires,— 

(1) “Act” means the Merchant Shipping Act, 

1958 (44 of 1958) ; 

(2) “angle of flooding” means an angle of heel 
at Which openings (not being small open¬ 
ings through which progressive flooding 
cannot take place) in the hull superstruc¬ 
ture or deckhouses, which cannot be dos¬ 
ed weathertigbt, immerse ; 

(3) “Chief Surveyor” means the Chief Surveyor 

with the Government of India and includes 
the Deputy Chief Ship Surveyor or the 
Deputy Chief Surveyor in the office of the 
Director Genera] of Shipping Bombay ; 

(4) “compartment” means a hold or cargo space 
bounded bv bulkheads at each end and 
having decks above and below ; 

(5) “feeders” means feeders constructed in ac¬ 
cordance with the requirement of the Sec¬ 
ond Schedule ; 

(6) “filled compartment” means any compart¬ 
ment in which after loading and trimming 
as required under rule 3, the bulk grain is 
at the highest possible level ; 

(7) “grain” includes wheat, maize, com, oats, 

rye, barley, rice, pulses, seeds and proces¬ 
sed form thereof, whose behaviour is simi¬ 
lar to that of the grain in its natural state; 

(8) “metacentric height” means the distance bet¬ 

ween the transverse metacentre (M) and the 
centre of gravity (G) corrected for the free 
surface effects of liquids in tanks; 


(9) “Schedule” means a Schedule annexed to 
these rules ; 

(TO) “shifting boards” means shifting boards con¬ 
structed in accordance with the require¬ 
ments specified in the Second Schedule ; 

(11) “Shores” means the shores conforming to 

the requirements specified in the Second 
■Schedule ; 

(12) "stays” means the slays the fitting of which 

conforms to (he requirements specified in 
the Second Schedule ; 

(13) “upright” means upright the fitting of which 

confirms to the requirements specified in the 
Second Schedule ; 

3. Trimming :— 

(1) All necessary and reasonable trimming shall 

be performed to level all free grain surfaces 
and to minimise the effect of grain shifting. 

(2) In any filled compartment, the bulk grain 

shall be trimmed so as to fill all the spaces 
under the decks and hatoh covers to the 
maximum extent possible. 

(3) After loading, all free grain surface in 
partly filled compartments shall be leveled. 

(4) The Chief Surveyor may grant dispensation 

from trimming in cases where the under 
deck void geometry resulting from free 
flowing grain into a compartment provided 
with feeding ducts, perforated decks or 
other similar means, is taken into account 
to his satisfaction when calcUlarine the 
void depths. 

4. Intact stability requirements — 

(1) The calculations required under this rule 
shall be based on the stability information 
provided in accordance with Tule 31 of 
the Merchant Shipping (Load T.ine) Rules, 
1979. 

(2) The intact stability chracteristics of any ship 

carrying bulk grain shall meet throughout 
the voyage, at least the following criteria 
taking into account the heeling moments 
due to grain shift, assertained in accordance 
with the (First Schedule, namelv — 

(a) The angle of heel due to the shift of grain 
shall be not gTeater than 12 degrees. 

Provided that the Ch’ef Surveyor may require 
a lesser angle of heel if he considered 
necessary having regards to deck edge 
immersion possibility in individual cases. 

(b) In the statistical stability d'agram contained 
in the grain loading stability booklet refer- 
-ed as in rule 10, the met or residual area 
between the heeling arm curve and the 
righting arm curve upto the angle of heel 
of maximum difference between the ordi¬ 
nates of the two curves, or 40 degrees or 
the angle of flooding (f) whichever is the 
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- least, shall in nil conditions of loading be 
not less than 0,075 metreradian. and 

(c) the in’tial me (acentric helghl after correction 
tor the free surface effect of liquids ’n 
tanks shall be not less than 0 50 metre. 

(3) The Clvef Surveyor mm authorise departure 
from the assumptions contained in the First 
Schedule and the Second Schedule in cases 
where he considers Ihis to be instilled hav¬ 
ing regard to the provisions for loading or 
the structural arrangement if 

(i) the Ktahil'tY criteria in sub-rule (2) are 
met: and 

(ii) the particulars are included in the grain lead¬ 
ing stability booklet. 

(41 After louding. tV master shall ensure that 
the ship shall be upright lofore nrece^ding to sea. 

5. Demonstration of compliance — 

(1) The Master of even/ shin mav, before load¬ 
ing grain in bulk for a proposed voyage, be 
remured to d“monstr;te to the satisfaction of 
a Survevor the ab'litv of the ship in the 
proposed loading condition to comply thr¬ 
oughout the intended vovape with the sta¬ 
bility criteria soeclfi'd in ‘•ub-rule (21 of 
mJe 4 or in the grain loading stability book¬ 
let accompanying the document of autho¬ 
risation Issued in respect of that ship. 

(21 Where the Master of a slop produces a 
document of authorisation issued under rule 
in demonstration under sub-rule (11 shall 
be done by using the grain loading stability 
booklet accompanying the document of 
authorisation. 

6 T onm'tudinal divisions and saucers :— 

(11 Tn both filled compartments and partly filled 
compartments longitudinal divisionc may be 
provided as a device either to reduce the 
adverse heeling effect of gram shift or to 
limit the dcoth of cargo used for securing 
the grain surface. Such d ; vis : on shall be 
fitted grain tight and constructed in acord- 
anc“ with the nmvfiions of the Second 
Schedule. 

(21 tn a filled compartment a division : f fitted 
to reduce the adverse effect of the grain 
shift shall :—- 

(al in a tween deck compartment extend from 
deck to deck, ard 

(b) : n a hold extend downward from the 
underside of the deck or hatch covets ns 
described ’u Sect’on IT of the F'wt Sche¬ 
dule Fxcept in the case of Impend or seeds 
having similar nronertics, a long'tud’oupl 
division beneutb n batch w av may be rep. 
laced by a saucer formed m the manner 
d-m^b’d in Section I of .the Second 
Schedule. 
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(?) fn a partly filled compartment a division if 
fitted shall extend from one-eighth of the 
maximum breadth of the compartment 
above the level of the grain surface and to 
the same distance below the grain surface. 
When used to limit the depth of overstow¬ 
ing the eight of the centre line division 
shall be at least 0.6 metre above the level 
gra'n surface. 

(4) The adverse heeling effects of grain shift 
may be reduced by tightly stowing the wings 
and ends of a compartment with bagged 
grain or other suitable cargo adequately 
rcstamed from shifting. 

7. Securing— 1 

(1) Unless account is taken of the adverse heel¬ 

ing effect due to grain shift in accordance 
with thexe rules, the surface of the bulk 
grain in any partly filled compartment shall 
be level and topped off with bagged grain 
or other suitable cargo exerting the same 
pressure tightly stowed and extending to a 
height of not less than one-sixteenth of 
the maximum breadth of the free grain 
surface or 1.2 metres, whichever is 
greater. 

(2) The bagged grain or other suitable cargo shall 

be supDOrted in the manner described in 
Section TI of the Second Schedule or the 
bulk grain surface may be secured by strap¬ 
ping or lashmg as described m that Section, 

8. Feeders and trunks—If feeders and trunks are 
fllted, proper account shall be taken of the effects 
thereof when calculating the heeling moments as des¬ 
cribed : n Section TT 1 of the First Schedule. The 
strength of the divisions forming the boundaries of 
such feeders shall conform with the provismns of 
SecPon 1 of the Second Schedule. 

9. Combination arrangements—lower holds and 
Pveen deck spaces in way thereof may be loaded as 
on? compartment, where in calculating transverse 
heeling moments, proper account is taken of the flow 1 
of grains : ntn the lower spaces, 

10. Document of authorisation :— 

(11 Except as provided ; n rule 13. no Indian 
ship or ship other than Indian shin to which 
these rules anplv shall be loaded with bulk 
gram unless there is a document of authori¬ 
sation issued In respect of that ship. 

(2) Such document of authorisation shall accom¬ 
pany and refer to a grain loading stability 
booklet which shall:— 

(nl be made in accordance with the require¬ 
ments of the Third Schedule and approv¬ 
ed by the Chief Surveyor in the case of 
all Tndlan ships, and 

(b) in the case of shins other than Indian 
ships, be made in accordance with the 
requirements of Chapter VI of the Inter¬ 
national Convention for the Safety of 
Fife at Sea 1974 and approved by the 
Government of the State whose flag the 
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ship if, flying or by an organisation au¬ 
thorised by it, 

(3) Tf the language used for the text in the docu¬ 

ment of authoristaion, and the grain load¬ 
ing stability booklet is neither English nor 
French, the text shall include a translation 
into any one of these languages. 

(4) A copy of the document of authorisation, 

grain loading stability booklet and associat¬ 
ed plans shall be placed on board, 

(5) A ship other than an Indian ship to which 

these rules apply which is not provided 
with a document of authorisation shall not 
load grains until the Master demonstrates 
to the satisfaction of the surveyor at the 
part of loading that the ship in its pro¬ 
posed loaded condition will comply with 
the requirements of these rules. 

11. Approval of grain loading stability booklets 
and plans:— 

(1) The owner, master or agent of every Indian 

ship which is proposed to be loaded with 
bulk grain shall submit in quadruplicate the 
grain loading stability booklet and associat¬ 
ed plans,— 

(a) in case of new ship under construction in 

India, to the Mercantile Marine Depart¬ 
ment nearest to the place of construction 
of such ship, 

(b) in any other case to the Principal Officer 

or the Mercantile Marine Department 
under whose jurisdiction, the port of 
registry of the ship is located. 

(2) [The owner, master or agent of every ship 
shall also submit such plans and calcula¬ 
tions, which the Principal Officer may re¬ 
quire, to verify the correctness and accu¬ 
racy of the grain loading stability booklet. 

12. Issue of document of authorisation :— 

fl) The Chief Surveyor shall when he is satis¬ 
fied that the grain loading stability booklet 
and associated plans of any Indian ship 
comply with the requirements of these rules, 
approve the grain loading stability booklet 
and issue a document of authorisation in 
respect of that ship. 

13. Alternative loading arrangements for existing 
ships:— 

0) Every Indian ship and a ship other than an 
Indian ship to which these rules apply, be¬ 
ing a ship constructed with two or more 
vertical or sloping g(rain-tight longitudinal 
divisions suitably disposed to limit the effect 
of any transverse shift of grain, in respect 
of which a document of authorisation un¬ 
der rule 10 is not issued, may load bulk 
grain under the following conditions :— 


fa) As many holds and' compartments as pos¬ 

sible shall be full and trimmed full, 

fb) For any specified arrangement of stowage, 

the ship shall not list to any angle grea¬ 
ter than 5 degrees at any stage of the 
voyage where.— 

(i) in holds or compartments which have 
been trimmed full, the grain surface 
settled 2 per cent by volume from the 
original surface and shifts to an angle 
of 12 dagrees with the surface under 
all boundaries of such holds and com¬ 
partments which have an inchnalien of 
less than 30 degrees to the horizontal; 

fii) in partly filled compartments or holds 
free grain surfaces settle and shift as 
in sub-clause (i) or to such larger 
angle as may be deemed necessary by 
the Chief Surveyor, and grain surfaces 
if overstowed with the grain level and 
topped off with bagged grain or other 
suitable cargo tightly stowed and ex¬ 
tending to a height of not less 1.22 
metres above the top of the gram with¬ 
in spaces divided by a longitudinal 
bulkhead or shifting board and not 
less than 1.52 metres within spaces not 
so divided and the bagged grain or 
other suitable cargo supported on suit¬ 
able platforms laid over the whole sur¬ 
face of the grain, such platform con¬ 
sisting of bearers spaced not more than 
1.22 metres apart and 25 millimetre 
boards laid thereon spaced not more 
than one decimetre apart or of strong 
separation clothes with adequate over¬ 
lapping, will shift to an angle of 8 deg¬ 
rees with the original level surfaces. 
For the purpose of this clause, shifting 
boards if fitted, will be considered to 
limit the transverse shift of the surface 
of grain ; 

(c) the master is provided with a grain load¬ 

ing plan covering the stowage arrange¬ 
ments to be adopted and a grain loading 
stability booklet both approved by:— 

(i) the Chief Surveyor, in case of an Indian 
ship ; or 

fii) the administration of the country in 
which the port of registry of ship is 
situated, in case of ship other than an 
Indian ship. 

(d) Such stability booklet shall contain the 

stability conditions upon which the calcu¬ 
lations given in clause fb) are based and 
the Drecautions to be taken against shift¬ 
ing in all other conditions of loading. 

(2) Evcrv ship not having a document of autho¬ 
risation issued fh accordance with rule 10 
may be permitted to load grain in bulk 
under the requirement of sub-rule (l). 
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less than 30 degrees and that the void is 
parallel to the boundary surface having an 
average depth calculated according to the 
formula :— 


Provided that 

(a) all filled compartments shall be fitted with 

centre line divisions extending for the full 
length of such compartments which extend 
downwards from the underside of the deck 
or hatch covers to distance below the deck 
line uf at least one-eighth of the maximum 
breadth of the compartment or 2.4 metres, 
whichever is more except that saucers con¬ 
structed in accordance with Section II of 
i he Second Schedule may be accepted in 
lieu of a centre line division in and 
beneath a hatchway ; 

(b) all hatches to filled compartments shall be 

closed and covers secured in places ; 

(c) ail the grain surfaces in partly filled compart¬ 

ments shut! be trimmed level and secured 
in accordance with Section it of the Second 
Schedule ; 

(d) throughout the voyage, the metacentric 

height after correction for the free surface 
effects of liquids in tanks shall be 0.3 
metre or that given by the following for¬ 
mula whichever is greater, namely ;— 

L B V Vd (0,2? B— 0 . 6451KnW~ 

SFx A x 0.0.0875 

where : 

L <* total combined loneth of full compartments; 

B sc moulded breadth of the vessel 
SF — Stowage factor 

Vd ■■ Calculated average void depth as per paragraph 
(aj(p of Section 1 of the First Schedule. 

A m. displacement. 

14. Offences.—Contravention of or failure to 
comply with any of the provisions of these rules by 
any tiers on shall be deemed as failure to take all 
necessary and reasonable precautions for preventing 
the grain cargoes from shifting and it shall constitute 
an offence under sub-section (1) and (2) of section 
332 of the Act. 

FIRST SCHEDULE 

[See rules 4(2), 6(2), (b), 8] 

CALCULATION OF ASSUMED MOMENTS 

SECTION I—DESCRIPTION OF THE ASSUMED 
VOIDS AND METHOD OF CALCULATING 
INTACT STABILITY 

(A) GENERAL 

(a) For the purpose of calculating the adv erse 
heeling moment due to a shift of cargo surface in 
ships carrying bulk grain it shall be assumed that 

CO In “filled compartments’’ which have l>een 
trimmed in accordance with Rule 3 of these 
Rules a void exists under all boundary sur¬ 
face having an inclination to the horizontal 


Vd -= Vdi + 0.75 (d—600) mm. 
where : 

Vd- 2 Average void depth in mm; 

Vd; Standard void depth from Table 
below; 

d~Actual grider depth in mm. 

In no case shall Vd be assumed to be less than 
100 mm. 

TABLE i 

Distance from hatchend Of Standard void depth 


hatchsld _ to boundary of 

Vd 

compartment 



Metres mm 


0.5 

570 

t.O 

530 

1.5 

500 

2.0 

480 

2.5 

450 

3.0 

440 

3.5 

430 

4.0 

430 

4.5 

430 

5.0 

430 

5.5 

450 

0.0 

470 

6.5 

490 

7.0 

520 

7.5 

550 

S.O 

590 


Notes on 'Table 1 : 

For distances greater than 8.0 metres the standard 
void depth Vch shall be linearly extrapolated to 80 
mm increase for each 1-0 metre increase in distance. 
Where there is a difference in depth between the harch 
side girder or its continuation and the hatchend beam 
the greater depth shall be used except that : 

(1) when the datchside girder or its continuation 
is shallower than the hatchend beam the 
voids abreast the hatchway may be calcu¬ 
lated using the lesser depth; and 

(2) when the hatchend beam is shallower than 
the hatchside girder or its continuation the 
voids fore and aft of the hatchway inboard 
of the continuation of the hatchside girder 
may be calculated using the lesser girder; 

(3) where there is a raised deck clear of a 
hatchway the average void depth measured 
from tbe underside of the raised deck shall 
be calculated using the standard void depth 
In association with a girder depth of the 
hatchend beam plus the height of the 
raised deck. 
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(ii) In “filled compartments" winch are rot 

trimmed in accordance with Rule 3 cf 
these Rules where tne boundary surface 
has an inclination to the horizontal which 
is less than 30 degrees, the cargo surta e 
has an inclination of 30 degrees to the 
horizental after loading. 

(iii) Within filled hatchways and in addition to 

any open within the hatch cover there 
a void ot average depth *.f l5f; 
measured down tc the grain surface from 
the lowest part of the hatch cover or tne 
top of the hatchsidc coaming, wlrchever 
is the lower. 

(b) The description of the pattern of grain sur¬ 
face behaviour to be assumed in "par.! 
filled compartments" is shown in Section 
IV of this schedule. 


EXTRAORDINARY [Pari II— Sec. 3(i)J 

(c) For the purpose of demonstrating compliance 
with the stability criteria in sub-rule (2) of 
the Rule. 4 of these Rules <see Figure 1). 
the slrp’s stability calculations shall be nor¬ 
mally based upon the assumption that the 
centre of gravity of cargo in a “filled com¬ 
partment" is at the volumetric centre of 
the whole cargo space In those cases whc:e 
the Chief Surycyor authorises account to 
be taken of the effect of assumed ir der 
deck voids on the vertical position of the 
centre of gravity of the cargo in “filled com¬ 
partments" it will be necessary to compen¬ 
sate for the adverse effect of the vert ; cal 
shift of a^ain surface by increasing the 
assumed heeling moment due to the trans¬ 
verse shift of grain as follows • 


A i 
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Figure < 


total hee%g moment--1.06 X calculated trans¬ 
verse heeling moment 

In all cases the weight of cargo in a “filled 
compartment” shall be the volume of the 
whole cargo space divided by the stowage 
factor. 

(d) In “partly filled compartments” the advene 
effect of the vertica! shift of grain surface 
shall be taken into account as follows : 

total heeling moment =1.12X calculated trans¬ 
verse heeling moment, 


fe) Any other equally effective methods mav be 
adpoteu to make the compensation re¬ 
quired in paragraphs (c) and (d) above. 

SECTION II— ASSUMED VOLUMETRIC HEEL¬ 
ING MOMENT OF A F1I LED COMPARTMENT 

(A) GENERAL 

(a) Die pattern of grain surface movement re¬ 
lates to a transverse section across the por- 
„ tion of the compartment being considered 
and the resultant heeling moment should be 
multiplied by the length to obtain the 
total moment for that portion 
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(b) rhc assumed transverse bee-ling moment cue 
to gram shifting is a comequene of nnai 
changes of shape and position of voids utx; 
grain has moved Uom ihe high side to tlx 
low side. 

(c) The resulting grain surface after shifting 

shall be assumed tc by rt 15 degrees to 
horizontal. 

(d) In calculating the maximum void ama that 

can be forme.! against a longitudinal struc- 
fual member, the effects of any horizontal 
surfaces, e.g. flanges or face bars, shall fid 
ignored. 

(e) The total areas of the initial and final voin. 

shall be equal. 

(f) A discontinuous longitudinal division shall ix- 

considered effective over its full length. 


(B) ASSUMPTIONS 

in the following paragraphs it is assumed that the 
total heeling moment for a compartment is obtained 
by adding the results of separate considerations of 
the following portions : 

(a) Before and shaft hatchways • 

(i) If a compartment has two oi moa main 
ha f :hways through which loading may 
take place the depth of the imdcrdcek vo'd 
for the portionfsi between such hatch¬ 
ways shall be determined using the fore 
and aft distance to the midpoint between 
the hatchways. 

( ii) After the assumed shift of grain the 
final void pattern shall be as shown in 
Figure 2 below : 



(b) In and abreast hatchways : 

After the assumed shift of grain the final 


void pattern shall be as shewn in the 
f ollovving Figure 3 or Figure 4. 


/ 


\Z<j .uni c : js #>.,• oecj. .‘oid within tie hitch cover 
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Figure 3 



1B0 mm plus any open void within the hatch cover 


high side 
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(C) COMPARTMENTS LOADED IN COMBINA- avaiJable for transfer from the low side 

TION shall be assured to transfer as follows ; 


The following paragraphs desuibed the patterns ■. i 
void beha.iour wh'ch shall be assumed when cnm- 
partniejits are Maded in combination : 

(a) Without effetive centreline divisions : 

(i) Unaer the upper deck -as for the single 

Jock arranugement desciibcd in Sccli.n 
11(B) of this Schedule. 

(ii) Under ihe second deck---the area of void 
available for transfer from the low side, 
i.c. original void area less area against 
the haiehside girder, shall be assumed to 
transfer as follow's : 

One hall to the upper deck hatchway 
and one quarter each to the high site 
unJer the upper and the second deck. 

(iiu Under the third acd lower deck- - the void 
areas available for transfer from the low 
side of each ol these decks shall be 
assumed to tansfer in equal quantities to 
nil the voids under the decks on the 
high side and the void in the upped d.C 
haiehvay. 

(b) With effective centreline divisions which 

extend into the upper deck hatchway. 

<i) At ail deck levels abreast the division the 
void areas available for transfer from the 
low side shall be assumed to transfer to 
the void under the low side half of the 
upper deck hatchway. 

(ii) At tile deck level immediately below the 
bottom of the division the void area 


(iii) At deck levels lower than those described 
in sub-paragraphs (i) and vii) of this 
paragraph the void area available tor 
transfer from the low side of each of 
those decks shall be assumed to n mis¬ 
ter in equal quantities to the void in 
each of the two halves- of the upper deck 
hatchway on each side of the devision 
and the voids under the decks on ti e 
High side. 

(c) With effective centreline divisions which do 
not extend into the upper deck hatchway; 
Sitlie no horizontal transfer of von.s may 
no assumed to take place at the 1 ,<me 
deck level at the division the void area 
available for transfer above ihe division 
to voids on the high sides in accordance 
with the principles of paragraphs (a) anti 
(b) above. 

SECTION III -ASSUMED VOLUMETRIC HEEL ¬ 
ING MOMENT OF FEEDERS AND TRUNKS 

(A) SUITABLY PLACED WING FELDERS . S e 

Figure 5). 

It may be assumed that under the influence of ship 
motion underdeek voids will be substantially filled by 
the flow of grain from a pair of longitudinal feeders 
provided that : 

(a) the feeders extend for the full length of the 

deck and that the perforations' therein are 
adequately spaced : 

(b) the volume of each feeder is equal to the 
volume of the underdeck void outboard of 
the hatchs'de girder and its continuation 
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'B) TRUNKS SITUATED OVER MAIN HATCH¬ 
WAY'S 


After the assumed shift of grain the Con’ voil pattern 
„hall be as shown in Figure 6. 


lev,- side 
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Figure* 6 


SECTION IV—ASSUMED VOLUMETRIC HEEL- 
tNG MOMENT OF PARTLY FILED COMPART¬ 
MENT. 

(A) GENERAL 

When the free surface of the bulk grain has not been 
secured in accordance with Rule 7 of these Rules. It 
shall be assumed that the grain surface after shifting 
shall be at 25 degrees to the horizontal. 

(b) DISCONTINUOUS LONGITUDINAL DIVI¬ 
SIONS 

In a compartment in which the longitudinal divisions 
are not continuous between the transverse boundaries, 
(he length over which any such Uivisit ns are effective 
as devices to prevent full width shifts of grain sur¬ 
face shall be taken to be the actual length of the 
portion of the division under consideration less two- 
sevenths of the greater of the transverse distances 
between the the division and its adjacent division or 
ship’s side. 

This correction docs not apply in the lower com¬ 
partments of any combination loading in which tire 
upper compartment is either a ‘filled compartment” or 
a partial]v filled compartment”. 

SECOND SCHEDIJI E 

[See rules 6(2), 7(2). (8), 

SECTION I—STRENGTH OF GRAIN FITT'N’GS 

(A) GENERAL 

(a) Timber 

All timber used for grain fittings 'hall be of 
good sound quality and of a tvpe ard 
grade which has been proved to be satis¬ 
factory for this purpose. The actual 
finished dimensions of the timber c hnV 
bo in accordance wbh the dimefnsions 
hereinafer specified in this Schedule. Ply¬ 


wood of an with waterproof of glue 
and fitted so lhat the direction of the 
grain in the face lies is perpendicular to 
the supportings uprights or binder may 
be used provided that its strength c 
equivalent to that of solid limber of ti e 
appropriate scantlings. 

(b) Working Stresses 

When calculating the dimension.; of divi¬ 
sion? loaded on one shle, using ihe Tables 
in paragraphs (a) and (b 1 * of Sub-seftion 

(c) of the Section, the following working 
sti esses should be adopted. 

For divisions of steel 

.2000 kg per square cm. 

For division? of wood 

. 160 kg. per square cm. 

(c) Other Material* 

Material other than wood or steel may 
be approved for such divisions provided 
that proper regard has been paid to 
their mechanical properrit 1 . 

(d) Uprights 

(i) Unless means are provided to prevent the 

ends of uprights being dislodged from 
their pockets, the depth of housing at each 
end of each upright shall be not less 75 
ram. If an upright Is not secured at the 
top. the uppermost shore to sav 'Ttnll 
be fitted as near thereto ns is practicable. 

(ii) The arrangements provided for inserting 
shifting boards bv removing a part of the 
cross-section of an unright shall be such 
that the local level of stresses is not un¬ 
duly high- 
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Where . 


- 'hi) The maximum bending moment imposed 
"-'an an upright supporting a division 
loaded on one side shall normally be cal¬ 
culated assuming that the end of the up¬ 
rights are freely supported. However, if 
the Chief Surveyor is satisfied that anv 
degree of fixity assumed will be achieved 
in practice, account may be taken of any 
reduction in the maximum bending mo¬ 
ment arising from any degree of fixity 
provided at the ends of the upright. 

(e) Composite Section 

Where uprights, binders or anv other strength 
members are formed bv two *et>arate sec¬ 
tions, one fitted on each side of a d ; v : sion 
and inte r -connected bv through bolts and 
attenuate snacin.g. the efferi've section 
moduhis shall be taken as the sum of the 
two moduli of the separate sections. 

(T) Partial Division 

Where division* do not extend to th* fuh denth 
of the hold such divisions and their up¬ 
rights shall he sunnor'ed or stayed so as 
to be as efficient a* those which de ex¬ 
tend *o the full depth of the hold. 

IB) DIVISIONS I OADFD ON BOTH SIDES 

fa) Shifing Boards 

fi) Shifting Boards «hah' have a thickness of 
not la's than 50 mm and 'hall he fitted 
"rain-right and where necessary supported 
by upright's. 

(iil The maximum uns”nnorted snan 'V shif¬ 
ting boards of various thicknesses shaP 
be as follows: 

Thickness Maximum Unsupported Span 

50 mm 2.5 metres 

60 mm 3.0 metres 

70 mm 3^5 metres 

80 mm 4.0 me'res 

i 

Tf the thickness greater than these am pro¬ 
vided the maximum unsupported soar, 
will vary dtr'ecdv with the increase *n 
thickness. 

fiii) The ends rri a’l rhif'ing boards shall be 
securely housed with 75 mm minimum 
bearing length. 

(h) Other Materials 

Divisions formed bv u<np» materials, other tha n 
wood shall hove n strength eauwalent to 
the shifting boards reouired in paragraph 
(a) of this sub-section. 

fc) Uprights 

(i) Steel uprights used to suppori divisions 
loaded on both sides shall have a section 
modules given by 

W- a x W1 


W = section modules in cm 3 

a = horizontal span between upright’ in me res 
1 he r aon modules per metre span W 1 
shall be not less than that given by the 
formula: Wl —14 8 Ur—J 2) end per 
metre - Where : hi i ! vertical un c up- 
ported span in metres and shall be taken 
as the maximum value of the distance 
between any two adjacent stays or bet¬ 
ween the stay or either end of the upright. 
Where this distance is less than 2.4 met¬ 
res the respective modulus shall be calcu¬ 
lated as if the actual value was 2.4 metres. 

fii) The moduli of wood uprights shall be 
determined by muJtiolving by 12.5 the 
corresponding moduli for steel uprights. 
If other materials are u c ed their moduli 
shall be at least that required for steel 
increased in proportion to the ratio of the 
permissible stresses for steel to that of the 
material used. In such cases attention 
shall be paid also to the relative rigidity 
of each upright to ensure that the deflec¬ 
tion is not excessive. ’ 

(iii) The horizontal distance between upright 
shall be such that the unsupported spans 
of the shifting boards do not exceed the 
maximum span specified in sub-paragraph 
(ii) of paragraph (a) of the sub-section. 

(d) Shores 

(i) Wood shores, when used, shall be m a 
single piece and shall be securely fixed at 
each end and heeled against the perma¬ 
nent structure of the ship except that they 
shall not bear directly against the side 
plating of the ship. 

Hi) Subject to the provision of sub-paragraphs 
f ; ii) and fiv) below, the minimum size 
of wood shore* shall be as follows : 


Length of Sho-e in 

Rectangular 

Diameter of 

metres 

Section 

Circular 

Section 


mm 

mm 

Not exceeding 3 m 

150x100 

M0 

Over 3 m but not 

150x150 

165 

exceeding 5 m 



Over 5 m but not 

150x150 

180 

f xceeding 6 ci 



Over 6 m but not 

7.00 x 150 

190 

exceeding 7 m 


. 

Over 7 m but not 

300x150 

200 

exceeding 8 m 



Exceeding 8 m 

200x 150 

215 

Shores o f 

7 metres or 

more in length 


shah bo securely bridged at approximately 
midlength. 
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(iii) When the horizontal distance between the 
uprights differs significantly from 4 metres, 
the moments of inertia of the shores may 
be changed in direct proportion. 

(iv) Where the angle of the shore to the hori¬ 
zontal exceeds 10 degrees the next larger 
shor 3 to that required by sub-paragraph, 
(ii) of this paragraph shall be fitted pro¬ 
vided that in no case shall the angle 
between any shore and the horizontal 
exceed 45 degrees. 

(e) Stays 

Where stays are used to support divisions load¬ 
ed on both sides, they be fitted horizon¬ 


tally or as near thereto as practicable, Well 
secured at each end and formed, of steel 
wire rope. The sizes of the wire rope shall 
be determined assuming that the divisions 
and upright which the stay supports are 
uniformly loaded at 500 kg.m 2 . The 
working load so assumed in the stay shall 
not exceed one-third of its breaking load. 

(C) DIVISIONS LOADED ON ONE SIDE ONLY 

(a) Longitudinal Divisions 

Tire load in kg, per metre length of the divi¬ 
sion shall be taken to be as follows: 


TABLE Ii 
B(m) 


h 


(m) 

2 

3 

4 

5 

6 

7 

8 

10 

1.5 

850 

900 

1010 

1225 

1500 

1770 

2060 

2645 

2.0 

1390 

1505 

1710 

1985 

2295 

2605 

2930 

3590 

2.5 

1985 

2160 

2430 

2740 

3090 

3435 

800 

4535 

3.0 

2615 

2845 

3150 

3500 

3885 

4270 

4670 

5480 

3.5 

3400 

3700 

4080 

4510 

4985 

5455 

5950 

6940 

4.0 

4270 

4635 

5095 

5620 

6190 

6765 

7355 

8555 

4.5 

5210 

5645 

6200 

6825 

7505 

8185 

8895 

10325 

5.0 

6225 

6735 

7390 

8125 

8930 

9730 

10560 

12240 

6.0 

8470 

9160 

10035 

11025 

12100 

13175 

14285 

16535 

7.0 

11000 

11895 

13030 

14310 

(5700 

17090 

18350 

21440 

8.0 

13825 

14950 

16375 

17980 

1970 

21480 

23290 

26950 

9.0 

16940 

18320 

20070 

22045 

24195 

26345 

28570 

33070 

to.o 

20345 

22005 

24115 

26495 

29090 

31685 

34370 

39800 

h- 

height of grain in 

metres from the bottom of the division*. 






B -transverse extent of the bulk grain in metres 

For other values of h or B the loads shall b. determined by lin ar inl.rpolation or extrapolation as necessary. 


taken to the level of grain within that hatchway or 
feeder. In all cases the height shall be taken to the 
overhead deck in way of the division. 

(b) Transverse Divisions 

The load in kg per metre length of the divi¬ 
sion shall be taken to be as follows : 

TABLE II i 


L(m) 


h 

(m) 

2 

3 

4 

5 

6 

7 

8 

10 

12 

14 

16 

1.5 

670 

690 

730 

780 

835 

890 

935 

1000 

1040 

1050 

1050 

2.0 

1040 

1100 

1170 

1245 

1325 

1400 

1470 

1575 

1640 

1660 

1660 

2,5 

1460 

1565 

1675 

1780 

1880 

1980 

2075 

2210 

2285 

2305 

2305 

3.0 

1925 

2065 

2205 

2340 

2470 

2590 

2695 

2845 

2925 

2950 

29.50 

3.5 

2525 

2710 

2885 

3060 

3220 

3365 

3495 

3756 

3775 

3805 

3805 

4.0 

3185 

3415 

3640 

3850 

4040 

4220 

4370 

4590 

4705 

4740 

4745 

4.5 

3915 

4185 

4450 

4700 

4925 

5135 

5315 

5575 

5715 

5760 

5760 


Notes :— 

1. For the purpose of converiing the above loads 
into British units (ton I ft) 1 kg per metre length shall 
be taken to be equivalent to 0.0003 ton per foot 
length. 

2. Where the distance from a division to a feeder 
or hatchway is 1 metre or less, the height-h-shall be 
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h 


(m) 

2 

3 

4 

5 

6 

7 

8 

10 

12 

14 

16 

5.0 

4700 

5020 

5330 

5620 

5885 

6130 

6340 

6645 

6810 

6860 

6863 

6.0 

6440 

6865 

7270 

7655 

8010 

8330 

8615 

9020 

9240 

9310 

9315 

7.0 

8390 

8930 

9455 

9945 

10405 

10775 

11185 

11710 

11990 

12085 

12090 

8.0 

10555 

11230 

11885 

12500 

13075 

13550 

14055 

14715 

15070 

15185 

15195 

9.0 

12940 

13760 

14560 

15315 

16025 

16620 

17230 

18040 

18475 

18620 

18630 

10.0 

15535 

16520 

17480 

18385 

19245 

20025 

20700 

21680 

22205 

22375 

22390 


h—height of grain in metres from the bottom of the division*. 

3—transverse extent of the bulk grain in metres 

For other values of h or L the loads shall be determined by linear interpolation or extrapolation as necessary. 

Notes : 

J. ForthepurposeofconvertingtheaboveloadsintoBritishunits(ton/ft) 1 kg, permetre 1 ngth shall be takentobe equi¬ 
valent to 0.0003 ton per foot length. 

2. Where the distance from a division to a feeder or hatchway is 1 metre or less, the height -h -shall betaken to the level of 
grain withinthathatchway or feeder. In all cases thcheightshallbe taken to the overhead deck in way of the division. 

(c) Vertical Distribution of the loads upper and lower ends of a vertical mem¬ 

ber or upright are not equal. The reaction 
The total load per unit length of divisions loads at the upper end expressed as per- 

shown in the Tables I and II above may, centages of the total load supported by 

if considered necessary be assumed to th e vertical member or upright shall be 

have a trapezodial distribution with height. taken to be those shown in Tables III 

In such cases, the reaction loads at the and JV below : 

table hi 

longitudinal divisions loaded on one side only 
BearingReactionattheUpperEndofUprightasPercentage of Load 
F (Table I) 

’ B(m)" ' 1 

h ' ~ 


(m) 

2 

3 

4 

5 

6 

7 

8 

10 

1.5 

43.3 

45.1 

45.9 

46,2 

46.2 

46.2 

46.2 

46.2 

2.0 

44.5 

46.7 

47.6 

47.8 

47.8 

47.8 

47.8 

47.8 

2.5 

45.4 

47.6 

48.6 

48,8 

48.8 

48.8 

48.8 

48.8 

3.0 

46.0 

48,3 

49.2 

49.4 

49.4 

49.4 

49.4 

49,4 

3.5 

46.5 

48.8 

49.7 

49.8 

49.8 

49.8 

49,8 

49.8 

4.0 

47.0 

49.1 

49.9 

50.1 

50.1 

50.1 

30,1 

50, J 

4.5 

47.4 

49,4 

50.1 

50.1 

J0.1 

50.1 

50.1 

50.1 

5.0 

47.7 

49.4 

50.1 

50.2 

50.2 

50.2 

50,2 

50.2 

e.o 

47.9 

49.5 

50.1 

50.2 

50.2 

50.2 

50.2 

50.2 

7.0 

47.9 

49.5 

50,1 

50.2 

50.2 

50.2 

50.2 

50,2 

8.0 

4.9 

49.5 

50.1 

50,2 

50.2 

50.2 

50.2 

50,2 

9.0 

47.9 

49.5 

50.1 

50.2 

50.2 

50.2 

50,2 

50.2 

10.0 

47.9 

49,5 

50.1 

50.2 

50.2 

50.2 

50,2 

50.2 


H-transverse extent of side bulk grain in metres. 

For other values of h orBthercactionloads shall be determined by linear interpolation or extrapolation as necessary. 
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TABLE IV 

TRANSVERSE DIVISIONS LOADED ON ONE STDE ONLY 


Bearing Reaction at the upper End of Upright as percentage of Load 

(Table II) 


L(m) 


h 


(m) 

2 

3 

4 

5 

6 

7 

8 

10 

12 

14 

16 

1.5 

37.3 

38.7 

39.7 

40.6 

41,4 

42.1 

42.6 

43.6 

44.3 

44.8 

45.0 

2 

39.6 

40.6 

41.4 

42.1 

42.7 

43.1 

43.6 

44.3 

44.7 

45.0 

45.2 

2.5 

41.0 

41.8 

42.5 

43.0 

43.5 

43.8 

44,2 

44.7 

45.0 

45.2 

45.2 

3 

42.1 

42.8 

43.3 

43,8 

44.2 

44,5 

44.7 

45.0 

45.2 

45.3 

45.3 

3.5 

42.9 

43.5 

43.9 

44.3 

44.6 

44.8 

45.0 

45.2 

45.3 

45.3 

45.3 

4 

43.5 

44.0 

44.4 

44.7 

44,9 

45.0 

45.2 

45.4 

45.4 

45,5 

45.5 

5 

43.9 

44.3 

44,6 

44.8 

45.0 

45.2 

45.3 

45.5 

45.5 

45.5 

45.5 

6 

44.2 

44.5 

44.8 

45.0 

45.2 

45.2 

45.4 

45.6 

45.6 

45.6 

45.6 

7 

44.3 

44.6 

44.9 

45.1 

45,3 

45.4 

45.5 

45.6 

45.6 

45.6 

45.6 

8 

44.3 

44.6 

44.9 

45.1 

45.3 

45.4 

45.5 

45.6 

45.6 

45.6 

45.6 

9 

44.3 

44.6 

44.9 

45.1 

45.3 

45.4 

45.5 

45.6 

45.6 

45,6 

45.6 

10 

44.3 

44,6 

44.9 

45.1 

45.3 

45.4 

45.5 

45.6 

45,6 

45.6 

45.6 


L-Longitudinal extent of the bulk grain in metres, 

For other values of h or L the reaction loads shall be determined by linear interpolation or extrapolation as necessary. 


fThe strength of the end connections of such verti¬ 
cal a members or upright may be calculated on the 
basis of the maximum load likely to be imposed at 
either end. These loads are as follows : 

Longitudinal Divisions 

Maximum load a' the top. 

50% of the appropriate 
total lead from Table 1 

Maximum load at the bottom. 

55%of the appropriate 
total load from Taole 1 

T ransverse Divisions 

Maximum load at the lop. 

45 % of the appropriate 
total load from Table II 

Maximum load of the bottom. 

60% of the appropriate 
total load from Table II 

The thickness of horizontal wooden boards may also 
be determined having regard to the vertical distribu¬ 
tion of the loading represented by Tables III and IV 
above and in such cases 


t =» l Ony/px k 
Vh x 213.3 

where, 

t = Thickness of board in mm; 

a = horizontal span of the board i.e. distance 
between uprights in metres; 
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h = head of grain to the bottom of the division in 
metres; 

p = total load per unit length derived from Table 
1 or II in kilogrammes; 

k=iactor dependent upon vertical distribution 
of the loading, 

when the vertical distribution of the loading is assum¬ 
ed to be uniform,^ i.c. rectangular, k shall be taken 
as equal to 1.0 For a trapezudial distribution 

k= 10+0.06 (50-R) 
where, 

R is the upper end bearing reaction taken from! 
Table III or IV 

(d> Stays or Shores 

The sizes of stays and shores shall be so de¬ 
termined that the loads derived from' 
Tables I and II in the preceding para¬ 
graphs (a) and (b) shall not exceed one- 
third of the breaking loads. 

(D) SAUCERS 

When a saucer is used to reduce the healing mo¬ 
ments in a "filled compartment”, its depth, measured 
from the boftqm of the saucer to the dedk line, shall 
be as follows * 

For ships with a moulded breadth of up to 9.1 
metres, not less than 1.2 metres. 

For ships with a moulded breadth of 18.3 
metres or more, not less than 1.8 metres. 

For ships with a moulded breadth between 9.1 
metres and 18 3 metres, the minimum depth 
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of the saucer shall be calculated by inter¬ 
polation 

The top (mouth) of the saucer shall be formed by 
the under-deck structure in the way of the hatchways, 
i.e. hatchside girders or coamings and hatchend 
beams. The saucer and hatchway above shall be 
completely tilled with bagged grain or other suitable 
cargo laid down on a separation cloth or its equiva¬ 
lent and stowed tightly against adjacent structures and 
the portable hatchway beams if the latter are in place. 

(E) BUNDLING OF BULK 

As an alternative to filling the saucer with bagged 
grain or other suitable cargo a bundle of bulk grain 
may be used provided that : i 

(a) The saucer is lined with a material accept¬ 
able to the Chief Surveyor with the Govt, 
of India having a tensile strength of not 
less than 274 kg per 5 cm. strip and which 
is provided with suitable means for secur¬ 
ing at the top. 

(b) As an alternative to paragraph (a) above a 
material acceptable to the Chief Surveyor 
with the Govt, of India having a tensile 
strength of not less han 137 kg per 5 cm. 
strip may be used if the saucer is construct¬ 
ed as tollows : 

Athwarts'iio lashings acceptable to the Chief 
Surveyor with the Govt, of India shall 
be placed inside the saucer formed in the 
bulk grain al intervals of not more than 
2.4 metres. These lashings shall be of 
sufficient length to permit being drawn 
up tight and secured at the top of the 
saucer. 

Dunnage not less than 25 mm in thickness or 
other suitable material of equal strength 
and between 150 to 300 mm in width 
ball be placed fore and aft over these 
lashings to prevent the cutting or draft¬ 
ing of the material which shall be placed 
thereon to line the saucer 

(c) The 'aaeer shall be filled with bilk grain 
and secured fit the top except that when 
using material approved under paragraph 
(b) above further dunnage shall be laid on 
top after lapping the material before the 
saucer is secured by setting up the lashings. 

(d) If more than one sheet of material is used 
to line the saucer they shall be joined at 
the bottom either by' sewing cr a double 
lap. 

(e) (The top of the saucer shall be coincidental 

with the bottom of the beams when these 
me in' place and suitable' genetal cargo or 
bulk grain may be placed between the 
beams on top of the saucer. 

OF) SECURING HATCH COVERS OF FILLED 
COMPARTMENTS 

If there Is no bulk grain or other cargo above a 
“■filled compartment” the hatch covers shall be secur¬ 


ed in an approved manner having regard to the 
weight and peranient arrangements provided for 
securing such covers. 

The documents of authorization issued under Rule 
10 of these Rules shall include refeiencc to the 
manner of securing considered necessary by the Chief 
Surveyor with the Govt, of India. 

SECTION II—SECURING OF PARTLY FIL1 ED 

COMPARTMENTS 

(A) STRAPPING OR LASHING 

(a) When, in order to eliminate heeling moments 
in ‘‘pardy filled compartments”, strapping 
or lashing is utilized, the securing shall be 
accomplished as follows : 

(i) The grain shall be trimmed and levelled 
to the extent that it is vety slightly 
crowned and covered with burlap sepa¬ 
ration cloths, tatpaulines or the equiva¬ 
lent. 

(ii) The separation cloths and|or tarpaulines 
shall overlap at least 18 metres. 

(iii) Two solids floors of rough 25 mm by 150 
mm to 300 mm lumber shall be laid with 
the top floor running longitudinally and 
nailed to an athwartships bottom floor. 
Alternatively, one solid floor of 50 mm 
bottom bearer not less than 150 mm wide, 
may be used. The bottom bearers shall 
extend the full breadth of the compart¬ 
ment and shall be spaced and more than 
2.4 metres apart. Arrangements utilis¬ 
ing other material and deemed by Chief 
Purveyor with the Govt, of India tc be 
equivalent to the foregoing may be ac¬ 
cepted. 

(iv) Steel wire rope (19 mm diameter or equi¬ 
valent), doubled steel strapping 
<50 mmXl.3 mm and having a break¬ 
ing load of at least 5000 kg.) or chain 
of equivalent strength, each of which 
shall be set tight by means of a 32 mm 
lurnbuckle, may be used for lashing A 
which tightener, used in conjunction with 
a locking arm, may be substituted for 
the 32 mm tumbuckle when steel strap¬ 
ping is used, provided suitable wrenches 
are available for setting up as necessary. 
When steel strapping is used, not less 
than three crimp seals shall be used for 
securing the ends. When wire Is used, 
not less than four clips shall be used for 
forming eyes in the lashings, 

(vi) The lashingjs shall be spacel ; not more 
lashing shall be positively attached to 
the framing at a point approximately 
450 mm below the anticipated final grain 
surface by means of either a 25 mm 
shackle or beam clamp cf equivalent 
strength, 

(vi) The lashing 1 ? shall be spaced not more 
than 2.4 metres apart and each shall be 
supported by a bearer nailed over the top 
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of the fore and aft floor. This beater 
shall consist of jtoi less than 25 mm by 
150 mm lumber or its equivalent and 
shall extend the full breadth of the 
compartment 

(vii) During the voyoge the strapping shall be 
rcgidarly inspected and set up where 
necessary. 

(B) OVERSTOWING ARRANGEMENTS 

Where bagged grain or other suitable cargo is uti¬ 
lized for the purpose of securing “partly filled com¬ 
partments”, the free grain surface shall be covered 
with a separation cloth or equivalent or by a suitable 
platform. Such platforms shall consist of bearers 
spaced not more than 1 2 merts apart and 25 mm 
boards laid thereon spaced not more than 100 mm 
apart. Platform may be constructed of other mate¬ 
rials provided they are deemed bv Chief Surveyor 
with Govt, of India to be equivalent. 

(C) Bagged grain shall be carried in sound bags 

which shall be well filled and securely closed. 

THIRD SCHEDULE 
[See rule 10(2)] 

Form of grain loading stability booklet 

1. For the put pose of sub-rule 2 of Rule 10 of 
these rules, the method of stability calculation and 
the form of grain loading stability booklet should as 
far as practicable, be in accordance with the following 

- paragraphs. 

2. The grain loading stability booklet should in¬ 
clude the following particulars : 

(a) the ship’s naru” official number, port of 

registry, gross and nett tonnage, principal 
dimensions, displacement, deadweight and 
draught to the summer loadlne, suitably 
stated in the beginning of the grain loading 
stability booklet, 

(b) a profile view and if practicable, plan views 
of the ship drawn to scale showing with 
their names outlines of all main compart¬ 
ments, tanks sxorc rooms and accomodation 
spaces, 

(c) the capacity and the position of the vertical 

and longitudinal Centres of gravity of com¬ 
partments available for the carriage of 
cargo, fuel, stores, feed water, fresh water 
and water ballast, 

(<D a grain loading plan showing the dimen¬ 
sions of the cargo compartments, depth of 
hatch side and hatchend gilders, distances 
from girders to sides and ends of the com¬ 
partment, the sections through the compart¬ 
ments, particulars of hatch covers, and 
arrangements and scantings of feeders, divi¬ 
sions and any temporary fittings. 


dinal and verticalj of each such total 
weight. In determining such centres of 
gravity, passengers and crew shall be assum¬ 
ed to be distributed about the ship in the 
spaces they will normally occupy including 
the highest decks to which either or both 
have access. 

(f) the effective on stability of free surfaces in 
tanks in the hip in which liquids may be 
carried including an example on how to 
correct the metacentric height for the 
free surface effect. 

3. The follow fiig diagrams for approved tabular 
statements in lieu thereof should be provided in the 
grain loading stability booklet, 

(a) a diagram of the deadweight displacement 

scale illustrating load line mark and the 
loadlines with particulars of the corres¬ 
ponding freeboards, displacement metric 
tons per centimetre immersion, and dead¬ 
weight corresponding to a range of mean 
draught extending between the waterline 
correct the metacentric height or the 
waterline of the ship in the light condition, 

(b) a diagram or tabular statement showing the 
hydrostatic particulars of the ship includ¬ 
ing, 

(i) the heights of transverse and longitudinal 

metacentres above base line, 

(ii) the position of centre of buoyancy, both 

vertical and longitudinal, 

(iji) the position of the longitudinal centre of 
floatation, 

(iv) the values of the moment to charge trim 

by one centimetre, 1 

(v) the values of cross sectional areas (Bon- 

jean’s curves) and the waterplane areas ; 
for a range of mean draughts extending 
at last between the waterline represent¬ 
ing the deepest load line and the water¬ 
line of the ship in light condition. 

Whether tabular statement is used, the intervals 
between such draughts shall be sufficiently close 
to permit accurate interpolation. In the case of ships 
having raked keels, the same datum for the height 
of centres of buoyancy and metacentres shall be used 1 
as for the centres of gravity referred to in paragraph 
2 . 

(c) (i) A diagram of cross curves of stability show¬ 
ing clearly the point of reference frond 
which the righting levers are measured and' 
the trim which has been assumed. In the 
case of ships having raked keels where 
datum other than top of the keel has been 
used, full information is to be provided as 
to its position, A sufficient number of cross 
curves for an adequate range of angles of 
inclination and each such curve extending 
over the displacement range from the light 


(e) the estimated total weight of (i) passengers 
and their effects and (ii) crew and Iheir 
effects and the centres of gravity (Longitu¬ 
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condition of the ship to the deepest load, 
line, should be provided, so that statical 
stability curve of righting levers over all 
positive ranges could be obtained with suffi¬ 
cient accuracy by interpolation. Cross 
curves for angles of inclination of 12 
degrees and 40 degrees shall be available. 

In deriving Jhe cross curves of stability, 
account may be taken of the contribution 
of stability and buoyancy if any enclosed 
superstructure, trutik deckhouse or hatch¬ 
ways if the Chief Surveyor is satisfied in 
each case, having regard to their location, 
integrity and means of closure. Where the 
buoyancy of the superstructure, trunk, 
deck house or hatchways is taken into 
account in the calculation of the cross 
curves of stability, suitable endorsement 
shall always be made on the cross curves 
clearly indicating the extend of such inclu¬ 
sions. Notice shall also be conspicuously 
displaced near weathertight doors or any 
other special openings to the effect that 
that these openings must be dosed weather- 
tight at sea on account of stability. 

(ii) An illustrative example showing how to 

obtain a curve of righting levers (GZ) from 
the cross curves. 

(iii) A curve or tabular statement indicating the 

“flooding angle” for a range of displace¬ 
ments corresponding to the waterline repre¬ 
senting the deepest load line and the water¬ 
line of the ship in the light condition. 

(d) Curves or tabular statement giving the 

position of vertical centre of gravity, 
volume and tamsverse shifting moment of 
grain cargo in respect of every cargo com¬ 
partment filled or partly filled or combina¬ 
tion thereof including the effect of tempo- 
rarly fittings. 

(e) Curves or tabular statement of maximum 

permissible heeling moments for a range of 
displacement and vertical centres of gravity 
adequate for all probabily grain loading 
conditions. 

4. Typical loaded service departure and arrival 
Conditions and where necessary intermediate worst 
icrvice conditions for a range of stowage factors of 
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grain shall be included in the grain loading stability 
booklet. A minimum of three stowage factor is 
1.25, 1.53, and 1.8l cubic metres per tonne shall be 
used. Each of the loading condition shall be repre¬ 
sented in the grain loading stability booklet by the 
following diagrams and statements. 

(a) A profile diagram of the ship drawn to a 

suitable small scale showing the dispositions 
of the main components of the deadweight. 

(b) Suitable tabular statements including the 

light weight, the disposition and moments 
of components of the deadweight the final 
displacement, the corresponding position 
of the centre of gravity draught, the meta¬ 
centre, the free surface effects and meta- 
centric height suitably corrected for free 
surface effect. 

(c) A tabular statement of shifting moments of 

grain for each compartment, the total 
shifting moment and the maximum permis¬ 
sible heeling moment. 

(d) Particulars of temporary fittings and securing 

of free grain surfaces. 

A diagram of statistical stability surve of right¬ 
ing levers (GZ) duly corrected for the free 
surface effect. 

5. Every grain loading stability booklet shall in- 
culde : 

(a) A worked example for the guidance of the 

master and adequate instructions as to the " 
use of the various curves tables and other 
data provided in the booklet. 

(b) Loading instructions in the form of notes 

summarising the requirements of these 
rules and the manner of securing bulk 
grain surfaces and hatch covers. , 

(c) Particulars of dispensations granted by the 

Chief Surveyor under sub-rule (3) of rule 
4 of these rules. 

(d) Particulars of any equivalent accepted by 

the Chief surveyor under Section 454 of 
the Merchant Shipping Act, 1958 relating 
to carriage of grain in bulk. 

[F. No. SR|llQ13]2]88-MA]i 
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